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ABSTRACT
The effects of four plant spacings of cotton, 1, 3, 6 and 12 
plants per foot, on varieties, yield, fiber properties and growth 
habits were studied for two years. A factorial experiment with a 
split plot arrangement, was employed with the four plant spacings 
occupying the main plots and ten varieties making up the sub-plots. 
There were four replications arranged in a randomized block design.
Consistent reductions in yield occurred as the plant popula­
tion increased from the thinnest one used. Even though the differ­
ences in yield were not significant between all adjacent spacings, 
the numerical reduction in yield that occurred with each increase 
in plant population was so consistent that small but economically 
important differences in yield probably existed between each of 
the spacings. Associated with the lower yields that were obtained 
with each increase in plant population was the production of both 
smaller bolls and fewer bolls per acre. Lower numerical values for 
seed index, lint index and lint percent were generally obtained as 
the plant population increased.
In the one year out of two that significant differences between 
spacings occurred for 2.5% span length, length uniformity ratio and 
fiber elongation, consistently lower numerical values were measured 
for the first two traits as the plant population increased. Fiber 
elongation increased to 6 plants per foot, then decreased at the 12 
plants per foot spacing.
In both years of testing, consistent decreases in fiber strength 
were measured as the plant population increased with the spacing of 12 
plants per foot being significantly lower than any other.
viii
High plant populations increased plant'lodging and boll rot, 
while lower plant populations promoted earliness. Harvesting effi­
ciency was lowered significantly at the lowest plant population.
• Plant spacings did not affect plant height significantly in 
either year. However, in both years the length of the lowest fruit-’ 
ing branch became shorter, and both the height of the first fruiting 
branch from the ground and the height of the first boll from the 
ground became greater with each increase in plant population.
Generally, the varieties that produced small bolls, a large 
number of bolls per acre, small seed, coarse fiber and a high lint 
percent produced the highest yield. Among varieties, the number of 
bolls-per acre was the most important component in determining yield. 
Comparatively, the lower yielding varieties tended to produce larger 
bolls, larger seed, a lower number of bolls per acre, a lower lint 
percent and finer fiber.
Concerning fiber properties, practically no difference in the 
2.5% span length existed between eight of the varieties tested in 
either year. Of the other two varieties, one was significantly higher 
and the other significantly lower than any other variety. Except for 
two varieties, which were the lowest both years, there was almost no 
uniformity between varieties for the length uniformity ratio of fiber. 
There was relatively good agreement between varieties in both years 
for both fiber elongation and fiber strength.
The degree of plant lodging varied between varieties. Likewise, 
there was variation between varieties in crop maturity.
ix
Of the four varieties measured, Coker 201 developed the largest 
plant and plant parts in 1966, while Stoneville 213 had the largest 
numerical values for the traits measured in 1967. Apparently, the 
growth habits of the varieties were influenced by variations in 
environment in the two years of testing.
x
INTRODUCTION
Many factors affect the yield and quality of upland cotton, 
Gossypium hirsutum L. Among these are the variety that is used, 
and the plant population at which the cotton is grown.
Cotton is grown under a wide range of plant populations.
Numerous studies have been made for the past 80 years on the effects 
of plant spacings on the yield of cotton. However, previous experi­
ments that have been conducted differed greatly in plant populations 
tested and the results were not in agreement in all cases. Studies 
on the effects of plant spacing on the yield components, fiber 
properties and growth habits of cotton have not been as numerous.
The effects of plant spacing on some traits such as the length 
uniformity ratio and fiber elongation have apparently never been 
measured.
It is important that spacing studies be continued as new varie­
ties and new methods of producing and harvesting cotton come into use. 
It is also important that the effect that different spacings have on 
yield and its components and on fiber properties be known and under­
stood. This is especially true at the present time for fiber proper­
ties. Much emphasis is being placed on the importance of producing 
cotton of higher quality so cotton can be more competitive with 
synthetic fiber for markets.
Cotton varieties are tested for yield each year at experiment 
stations in several states. Within the practical limits of obtaining
uniform stands from a standard seeding rate, the varieties are all 
tested at the same level of plant population. Since varieties differ 
in many traits, it is of importance to determine if a large number of 
varieties perform in a relatively similar manner when they are grown 
at several different population levels.
Many varieties of cotton are grown, by cotton producers. Each 
variety has its own distinct set of traits. When the basic needs for 
maximum production, such as water, plant nutrients and light are sup­
plied, the yield of a particular variety of cotton is determined by a
set of yield components. The manner in which these yield components 
influence yield, either singly or combined, needs investigation.
Often, in the early stages of a breeding program, plant breeders can
use to advantage certain traits, such as boll size of number of bolls
per acre, if they know how these traits influence yield. The use of 
such traits before the breeding program has advanced to the place that 
yield itself can be measured, might decrease the time required to 
develop and release a new variety by one or more-years.
This study was undertaken to provide information on the following 
(1) The effects of plant spacing on varieties, boll rot and harvest­
ing efficiency and (2) the effects of spacing and varieties on yield 
and its components, fiber properties, earliness, lodging and certain 
growth habits of cotton. It is hoped that the results reported' in this 
dissertation will contribute to the continued development and advance­
ment of the cotton industry.
REVIEW OF LITERATURE
Work has been done that measures the effects of spacing of cotton 
plants on varieties, yield, certain yield components and fiber proper­
ties and growth habits. Much of the spacing research was done from 
about 1888 to 1930. Some is of more recent origin. This research will 
be reviewed as outlined below.
Varieties
Brown (7) summarized early work done by Duggar and others in 
Alabama in 1896 and 1897 on varietal response to spacing. This research 
showed that a variety named Peerless,. which was of only moderate growth, 
made its best yield when the plants were spaced closer than 24 inches on 
rows 42 inches wide. Another variety named Truitt, described as being 
growthy, yielded practically the same at all distances below 30 inches 
in 42 inch rows.
Ware (32) found that when comparing varieties with different 
maturity dates, thick'spacing induced more earliness in some than in 
others. However, varieties that were normally similar in degree of 
maturity were not differently affected by thick spacing.
Yield
Almost everyone who has conducted spacing research on cotton has 
included yield as one of their measurements. The range in plant popu­
lation has varied widely. Generally, the more recent work has included 
higher plant populations and the use of more fertilizer than that con­
ducted earlier.
Brown (7) reviewed and summarized early cotton spacing work done 
from 188.8 until about 1920 in several states. His review shows that 
plant spacings of 8 and 12 inches gave the best yields in work done at 
Calhoun, Louisiana in 1888, 1889 and 1893. Seed cotton yield ranged 
from 1,000 to almost 2,000 lbs per acre. In South Carolina spacing 
experiments reported in 1891, varying plant spacings from 2.5 feet by 
3.5 feet to 4.5 feet by 4.0 feet did not affect yields consistently.
Work reported in Texas in 1897 revealed that highest yields were made 
with the closest spacing between plants used of 3.5 feet by 2.0 feet.
The widest spacing used between plants was 4 feet by 3 feet. Research 
in Georgia done from 1891 to 1898 indicated that the closest distances 
used between plants gave the best yields. The 8-year average yield of 
the closest plant spacing of 4 feet by 1 foot was 1,874 lbs of seed 
cotton per acre. The widest spacj.ng used was 4 feet by 4 feet, and the 
8-year average yield per acre as 1,627 lbs of seed cotton. Tests 
conducted in Alabama in 1896 showed that plants spaced less than 24 
inches in rows 3.5 feet wide yielded best. Plant spacings of 12 to 16 
inches yielded best in North Carolina tests. In Arkansas, tests con­
ducted in 1918 revealed that total yields decreased only slightly as 
the distance between the plants increased. The yield of seed cotton 
per acre varied from 1,150 lbs of seed cotton for plants spaced 3 
inches apart to 1,011 lbs of seed cotton for plants spaced 36 inches 
apart. Experiments conducted in Mississippi from 1910 to 1920 indicated 
that yields were usually best at plant spacings of 1 foot. Wider 
spacings reduced yield.
With few exceptions, spacing research conducted from about 191.5 
until 1950 has involved plant populations ranging from approximately
4,000 to 50,000 plants per acre.
Research by Balls and Holton (6) with Egyptian cotton showed 
that the closest spacing tested, 36,000 plants per acre, gave the best 
yield. Their lowest plant population was 1,500 plants per acre.
Work done in Mississippi (23) showed that rows spaced 3 feet 
apart and hills 12 inches apart in the drill gave the best yield.
Row widths tested ranged from 3 feet to 5 feet, and hill spacing from 
12 to 36 inches.
Work of Brown and Ames (8) included plant spacings in the row 
ranging from 4 inches to 24 inches. The closest spacing gave the best 
yield.
Ayres (5) showed that when the plant population ranged from 
4,140 to 38,565 plants per acre, yield was greatest at the highest 
plant population.
Mooers and Robert (24) found that single plants spaced from 6 
to 18 inches in the row yielded best in populations ranging from 
unthinned to one plant per 2 feet.
Reynolds (27) found that in general spacings from 6 to 21 inches 
in the row gave the best yields.
Largest yields were obtained by Tisdale (29) with plant spacings 
of 18 to 24 inches in the drill and two plants per hill. He examined 
hills spaced from 6 to 36 inches, and from one to four plants per hill.
When Ware (31) used populations ranging from 3,300 to 133,000 
plant per acre, he found that extremely thick or thin stands reduced 
yield.
However, when working with populations of 10,000, 23,000 and
51,000 plants per acre for 5 years, Ware (32) obtained no differences 
in "yield due to stand.
Leding and Lytton (21) found that a medium spacing of one to two 
plants per 12 inches of row gave the best yield.
Cotton and Brown (15), and Brown, Cotton and Neal (9) worked with 
plant populations ranging from 4,500 to 59,000 plants per acre for a 
4-year period. Tests were conducted on both alluvial and terrace soils. 
Yields were lowest in the unthinned plots (59,000 plants per acre).
There was no significant difference in the yields of spaced plots 
(4,500 to 19,900 plants per acre).
Haddon and Hendrix (17) examined hill spacings from 8 to 24 
inches, one stalk per hill, and obtained a slight increase from the 
closer spacings. In another test they used hills spaced 12 inches 
apart and from one to five stalks per hill. Results indicated that
the number of stalks per hill had very little effect on yield. They
concluded that spacing is not a large factor in cotton production, but 
felt that the importance of having a uniform stand could not be over­
emphasized.
Some of the spacing studies conducted since 1950 have included 
wider variations in plant populations. Andrews (4) stated that cotton 
should be spaced in hills 9 to 14 inches apart with two or three plants 
per hill. He felt that no thinning usually resulted in the production
of about 100 lbs less seed cotton per acre.
Tests conducted across the cotton belt for several years by state 
and USDA researchers (2, 3) have shown that stands ranging from 27,000 
to 60,000 plants per acre have produced the best yields.
Dick and Lund (16) worked with populations ranging from 3,900 
to 122,000 plants per acre, obtained by varying the numbers of plants 
in hills 18 and 40 inches apart. Average yields of seed cotton from 
six years of testing showed no significant difference due to stand; 
however, the thinnest stand was always numerically lowest in yield.
In his review of cotton spacing research, Lane (19) concluded 
that in the southeastern section of the cotton belt (South Carolina, 
Georgia, Alabama, Mississippi, Louisiana and Arkansas) stands may vary 
from 15,000 to 60,000 plaiits per acre without an appreciable influence 
on yield.
Peebles, Den Hartog and Pressley (25) concluded that plants 
spaced 2 to 6 inches apart increased yield over 12 to 16 inch spac­
ings by 9.5 and 12.5% in upland and American-Egyptian types, respec­
tively.
Cardozier (11) summarized spacing recommendations for maximum 
yields as follows: California, 19,000 to 60,000 plants per acre;
blacklands of Texas, 55,000 to 80,000; Louisiana, one to five plants 
in hills 12 inches apart; Missouri, 12,000 to 40,000 plants; and 
Arizona, hills spaced 2 to 4 inches apart. He stated further that 
in South Carolina single plants spaced 4 to 8 inches apart yielded
much better than single plants spaced 8 to 12 inches apart, or when
left three plants per hill, 12 inches apart.
Brown and Ware (10) did not suggest a range of plants as being
most desirable for maximum yield. Instead, they stated that "yield 
as influenced by the spacing of cotton plants, whether by row width, 
rate of stand in the row, or by both criteria, is affected by the
size and degree of fruitfulness the local conditions permit the plant 
to assume." They suggested that cotton be left thick in thin soils 
where the plants grow small and set their crop quick. In soils where 
plants grow larger and fruit over a longer period of time, they felt 
that yields would be as good with a smaller number of plants per acre.
Tharp (28) stated that crowding of plants may increase yield, 
but did not suggest any specific populations.
Hughes (18) obtained slightly less lint per acre from 20,000 
plants per acre (cross-plowed) than he did from 55,000 (hill dropped) 
or 70,000 (unthinned).
Corley and Boseck (14), working with irrigated cotton in Alabama, 
produced about the same lint per acre with stands of 20,000, 40,000 and
80,000 plants per acre, but somewhat lower yields occurred with stands 
of 8,000 or 120,000 plants per acre. They suggested 20,000 to 80,000 
plants per acre as a desirable range.
Colwick (12) felt that a uniform stand of 30,000 to 50,000 plants 
per acre with no skips more than 3 feet long would be desirable.
Phillips (26) used plant populations of one, three and six plants 
per foot in five years of testing. He found that, under both irrigated 
and non-irrigated conditions, yields were reduced when six plants per 
foot were used. He stated that "it appears that one plant per foot on 
Olivier silt loam is equal to or better than thicker spacings. With 
high nitrogen and high moisture, thick planting is more conducive 
to lodging and boll rot, thereby reducing yield."
Tugwell and Waddle (30) obtained no significant differences in 
yield from three years of testing where they compared one plant per hill 
with three to five plants per hill, in hills spaced 14 inches apart.
Abernathy (1) used populations ranging from 10,000 to 90,000 
plants per acre and obtained significantly higher yields with stands 
of 50,000 to 70,000 plants per acre.
Size of Boll
Numerous measurements of the effects of plant spacing on boll 
size have been made. Balls and Holton (6), working with Egyptian 
cotton, found boll weight to be an unimportant component of yield when 
the plant population-ranged from 1,500 to 36,000 plants per acre.
Early work by Ayres (5) showed that boll size was reduced when 
unthinned cotton was compared to cotton spaced one plant every 12 
inches in the row; however, yield was not affected.
' ' Martin, Ballard and Simpson (22) found that bolls set on the
stalk early were larger than those set later in the season.
Several workers found regular decreases in boll size as the 
number of plants per acre increased (25, 28, 29). Usually the boll 
size was smallest when the spacing interval between plants in the row 
was less than 6 inches.
Cotton and Brown (15) worked with stands ranging from unthinned 
to single plants spaced 30 inches apart. Their results showed that 
boll size was reduced as stand thickened. Yields of seed cotton were 
slightly reduced where the stand was not thinned.
Haddon and Hendrix (17) worked with number of stalks per hill 
and found that as the number of stalks per hill increased from one to
five, the boll size decreased.
Working with stands of 3,900 to 122,000 stalks per acre in hills
10
18 and 40 inches apart, Dick and Lund (16) consistently measured a 
decrease- in boll size as the stand increased.
In a review of cotton spacing studies, Lane (19) concluded that 
usually there is a slight increase in boll size as the space between 
cotton plants increases from 3 to 12 inches.
Joint work by USDA and state experiment stations (3) revealed 
a slight decrease in size of boll when the plant population was 
increased from 15,000 to 57,000 plants per acre.
Tharp (28) found that a decrease in boll size caused by close 
spacing may result in small gains in lint per seed. This work also 
indicated that fiber strength and fiber fineness may be reduced 
slightly.
Experiments by Hughes (18) involved two rates of fertilization 
and three spacings. Boll size was largest in crossplowed cotton, 
smallest in hill dropped cotton and intermediate in unthinned cotton. 
Bolls in plots that were not fertilized were significantly smaller 
than they were where fertilizer was used.
Recent research by Corley and Boseck (14) showed a marked
decrease in size of boll as plant population increased. Extremes in 
plant populations and number of bolls per pound were 8,000 and 120,000 
plants per acre and .73 and 90 bolls per pound, respectively.
Number of Bolls Per Acre
Peebles, ejt al^  (25) analyzed three yield components and found 
that a greater yield obtained at close spacing was associated with a 
greater number of bolls per acre.
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Tharp (28) concluded that crowding may result in increases in 
yield because many more bolls per acre are produced. He reasoned 
that this increase may occur because of an increase in the weight 
of lint produced per seed, but stated further that in most instances 
the decrease in the number of seed per boll as a result of crowding 
more than offsets this gain.
Lint Percent
The effect of spacing on lint percent has been examined by 
relatively few workers. With plant populations ranging from 4,500 
to 59,000 plants per acre, Cotton and Brown (15) found that spacing 
had no effect on lint percentage.
Dick and Lund (16) obtained the same gin turn-out from cotton 
grown in stands ranging from 3,900 to 122,000 plants per acre,
Peebles, et al. (25) found no differences in lint percent when 
working with Upland cotton spaced from 2 to 16 inches in rows 36 to 
38 inches wide. They found a very slight advantage in favor of closer 
spacing with American-Egyptian cotton.
Using a wider range of plant population, Corley and Boseck (14) 
also found very little effect of spacing on lint percent. Extremes 
in spacings and lint percent obtained were 8,000 plants per acre and 
39.5%, and 120,000 plants per acre and 38.5%.
Seed Index
Results from studies of the effects of spacing on seed index or 
seed weight are similar to those on lint percent. Balls and Holton 
(6) using plant populations of Egyptian cotton ranging from 1,500
12
to 36,000 plants per acre found no definite effects from spacing on 
seed weight.
Peebles et ail. (25) studied both American-Egyptian cotton at 
plant spacings ranging from 2 to 36 inches in the row and Upland 
cotton spaced from 2 to 16 inches in the row. Their findings were 
that seed index was not materially affected by spacing in either type 
of cotton.
Lint Index
The weight of lint per seed, or lint index, has been examined. 
Balls and Holton (6) found in working with Egyptian cotton that the 
weight of lint per seed was not affected by spacing within the range 
of 1,500 to 36,000 plants per acre.
Peebles et al. (25) found no relation between lint index and 
spacing in Upland cotton, and only a very slight advantage from 
closer spacing in American-Egyptian cotton. The approximate range 
of plant populations per acre studied were 4,800 to 87,000 with 
American-Egyptian cotton, and 9,600 to 87,000 with Upland cotton.
Tharp (28) indicated that a decrease in size of boll caused by 
crowding of plants may tend to give a slight increase in the weight 
of lint per seed.
The effects of plant spacings on certain fiber measurements have 
been examined by several researchers. Fiber measurements studied have 
been tensile strength, micronaire and length.
Fiber Strength
Dick and Lund (16) were unable to measure any difference in fiber 
strength when stands varied from 8,700 to 122,000 plants per acre.
In eight of fourteen experiments conducted by Peebles et al. 
(25) on both American-Egyptian cotton and Upland cotton, fiber 
strength was weaker duetto close spacing. The mean reduction 
because of close spacing was 1% for American-Egyptian cotton 
(4,800 to 87,000 plants per acre), and 3% for Upland cotton (9,600 
to 87,000 plants per acre).
According to Tharp (28), fiber strength may be slightly 
reduced with crowding of plants.
Hughes (18) worked with plant populations ranging from 20,000 
to 70,000 plants per acre and two fertilizer rates. Fiber strength 
was not influenced by any of the treatments he used.
Tugwell and Waddle (30) found no difference in mean breaking - 
strength of fiber over a three-year period when they compared 
single plant hills with hills containing three to five plants.
The hills were spaced 14 inches apart.
Fiber Fineness
No effect of spacing on fiber fineness was found in Upland 
cotton by Peebles at al. (25) except in one out of 14 experiments 
where the fiber was finer with close spacing. Populations ranged 
from 9,600 to 87,000 plants per acre. The same workers found 
that fiber of Americait-Egyptian cotton tended to be coarser with 
close spacing when the population ranged from 4,800 to 87,000 
plants per acre.
Tharp (28) stated that crowding may tend to reduce fineness 
slightly.
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Corley and Boseclc (14) showed that close spacing increases the 
fineness, of the fiber. With 8,000 plants per acre, they obtained a 
micronaire value of 4.3. This was reduced to 3.6 when the population 
was 120,000 plants per acre. Intermediate spacings produced cotton 
that had micronaire readings between these two values. The response 
was linear; the micronaire reading became increasingly smaller as 
the plant population increased.
Hughes (18), working with three plant spacings and two rates of 
fertilization, found that the lowest plant population, 20,000 plants 
per acre, and the highest rate of fertilization, 140-80-80, both 
increased coarseness of the fiber.
In two out of three years, Tugwell and Waddle (30) measured 
significantly higher fiber finess values of cotton lint from single 
plants compared to hills containing three to five plants each. All 
hills were spaced 14 inches apart.
Fiber Length
Fiber or staple length as affected by spacing has been measured. 
Cotton and Brown (15) found that close spacing shortened staple length. 
Their plant populations ranged from 4,500 to 59,000 plants per acre.
With stands varying from 3,900 to 122,000 plants per acre, Dick 
and Lurid (16) did not measure any consistent effects of plant popula­
tion on staple length.
Fiber length was not affected by spacing in work done by 
Peebles et^  al. (25) on both American-Egyptian and Upland cotton.
They used plant populations of 4,800 to 87,000 and 9,600 to 87,000 
for American-Egyptian and Upland cotton, respectively.
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Using a range in plant population of 27,000 to 85,000 plants per 
acre, state and USDA workers (3) were unable to measure any effect of 
spacing on the staple length of machine-picked cotton.
Hughes (18) was also unable to measure any effect of spacing 
on staple length with populations ranging from 20,000 to 70,000 
plants per acre.
Working with single plant hills and with hills containing thr ee 
to five plants per hill, both spaced 14 inches apart, Tugwell and 
Waddle (30) found that the fiber from single plant hills was signi­
ficantly longer in one out of three years. They were unable to measure 
any differences in fiber length during the other two years.
The effect of spacing on the size and shape of the cotton plant 
has received the attention of a few workers. Variations in the 
development of four traits were reviewed.
Length of Lowest Limb . .
Cook (13) felt that close spacing suppressed vegetative branch 
development and stated that control of branching becomes effective 
when plants are spaced less than 6 inches apart in the row.
State and USDA workers (3) made plant measurements at three plant 
populations and obtained highly significant decreases in limb length 
with increasing plant populations. With 15,000 plants per acre, the 
longest limb was 14.4 inches, with 39,000 plants it was 8.2 inches and 
with 57,000 plants, it was 6.4 inches.
Tharp (28) stated that fruiting branches on crowded plants are 
usually short and produce only one or two bolls each.
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Corley and Boseck (14) found a continuous decrease in the length of 
the lowest limb with an increase in plant population. With the 
thinnest stand of 8,000 plants per acre, the average length of the 
lowest limb was 36 inches. This compared with an average limb length 
of only 9 inches with the maximum stand of 120,000 plants per acre.
Height of the Lowest Limb from the Ground
Corley and Boseck (14) measured the height of the lowest limb 
from the ground and found a continuous increase in height of the 
lowest limb with increased populations. The average height of the 
lowest limb from the ground was 1.3 inches when the stand was 8,000 
plants per acre. When the stand was 120,000 plants per acre, the 
average height of the lowest limb was 7.4 inches.
Height of Lowest Mature Boll from the Ground
In his review of spacing studies, Lane (19) found that close 
spacing raises, node-wise, the position of the first square.
State and USDA personnel (3) found a significant linear trend of 
increasing height .of fruiting with increasing plant populations. Plant 
populations ranged from 15,000 to 57,000 plants per acre. Height of 
fruiting ranged from 4.6 inches to 7.2 inches.
Tharp (28) also found that crowded plants bear their fruiting 
branches, hence their fruit, higher on the main stem.
Plant Height
Several workers have measured plant height in relation to spacing. 
Cotton and Brown (15) recorded a linear decrease in plant height as the 
stand increased. Two-year averages show plant height to be 43.3 inches
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for single plant hills spaced 30 inches apart. The average height of 
unthinned cotton was 34.8 inches.
Corley and Boseck (14) and state and USDA workers (3) also 
recorded a decrease in plant height as plant population increased.
Tharp (28) stated that crowded plants may or may not be taller.
Earliness
Crop earliness, usually measured as the percent of the crop 
harvested at the first picking has been measured by several workers. 
Results are conflicting.
Balls and Holton (6), Ayres (5), Ware (31), Ware (32), Cotton 
and Brown (15), State and USDA workers (3) and Tugwell and Waddle (30) 
hastened crop maturity and harvested a larger percent of the crop at 
first picking with thicker spacings. Populations ranged from about
4,000 to 133,000 plants per acre in these studies.
Thicker stands were slightly earlier in six years of work done 
with cotton cross plowed on 40-inch centers by Dick and Lund (16).
Lane (19) found that in the warmer parts of the cotton belt, 
thick stands seem to promote earliness.
Tharp (28) stated that crowding may increase earliness if date 
of opening is the factor measured. He concluded that crowding often 
delays first bloom because blooms are higher on the plant and develop 
later. But, crowded plants usually set fruit during the time when 
maturity will be rapid and thus open earlier.
Some recent work is not in accord with that mentioned above.
Dick and Lund (16) did not obtain a difference in maturity from three 
years of testing with plant populations ranging from 8,700 to
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122,000 plants per acre when the hills were spaced 18 inches apart.
Peebles et al. (25) found that with Upland cotton, crop maturity 
was greatly retarded when plants were spaced at 2-and 4-inch intervals, 
their closest spacings. When they used American-Egyptian cotton, 
their closest spacing (4 inches) was less than 5% earlier than the 
12- to 16-inch spacings.
Hughes (18) using plant populations of 20,000, 55,000 and 70,000 
plants per acre, found no difference in earliness with plots that 
received no fertilizer and those that received fertilizer amounting 
to 70-40-40 per acre. However, a fertilizer application of 140-80-80 
caused a significant delay in maturity.
Boll Rot
Cool: (13) was in favor of growing cotton thick to produce small 
plants and control vegetative branch development. He stated that 
vegetative branches help form a continuous canopy of shade over the 
row and middle that contributes to boll rots by preventing the sun 
from entering and moisture from evaporating.
Working on both terrace and alluvial soils, Cotton and Brown (15) 
found that boll rots were somewhat worse in thick cotton. In their 
unthinned plots, they measured losses due to boll rot of approxi­
mately 14%. When cotton was spaced one plant each 30 inches, losses 
of about 8% were recorded.
Cardozier (11) mentioned the desirability of getting sunlight to 
the lower bolls to help prevent boll rot, but made no mention of stand 
relationship.
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Corley and Boseck (14) did not measure an increase in boll rot 
with thicker spacings. With 8,000 plants per acre they measured 
55 lbs of lint per acre lost to boll rots. With 120,000 plants per 
acre, this loss amounted to 53 lbs of lint per acre.
Colwick (12) stated that large, late fruiting plants tend to
cause more losses from boll rots and felt that 30,000 to 50,000 plaiits 
per acre would be desirable to help prevent this.
Phillips (26) felt that thick spacing (six plants per foot),
especially when coupled with high moisture and high nitrogen fertiliza­
tion, was more conducive to boll rots.
Lodging
Thick spacing, especially if coupled with high-amounts of water 
and fertilizer, was considered by several workers to increase lodg­
ing (12, 26, 28).
Using three varieties, Corley and Boseck (14) found no lodging in 
any of their plots with a range in stand from 8,000 to 120,000 plants 
per acre. . . .
Abernathy (1), using stands from 10,000 to 90,000 plants per acre, 
concluded that populations above 70,000 plants per acre prombted 
lodging.
Harvesting Efficiency
Based on several years of testing, state and USDA personnel (2,
3) concluded that populations ranging from 27,000 to 60,000 plants per 
acre gave satisfactory machine harvesting efficiency. Picking effi­
ciencies for cotton that had been hand chopped, hill dropped on 16“ inch
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centers and crossplowed on 24-inch centers were 93.3, 92.5 and 93.8%, 
respectively. When the cotton was crossplowed on 40-inch centers, 
harvesting efficiency was reduced to 88.3%.
Cardozier (11) reported little difference in picking efficiency 
between cotton that had .been hill dropped, hand chopped, and cross­
plowed on 20-inch centers. Harvesting efficiency was reduced, how­
ever, when the cotton was crossplowed on 40-inch centers.
Brown and Ware (10) summarized the most desirable plant popula­
tions for efficient spindle picking by areas as follows: High plains
of Texas and Oklahoma, 40,000 to 65,000 plants per acre; South and 
Southeast, 25,000 to 50,000; and South Texas and Southwest irrigated 
valleys, 20,000 to 70,000 plants per acre.
Colwick (12) felt that a stand of 30,000 to 50,000 plants per 
acre would be desirable. He concluded that a lighter stand tends to 
produce plants too large for efficient mechanical harvesting.
Corley and Boseck (14) obtained harvesting efficiencies of 92.1 
and 94.7% with plant populations ranging from 20,000 to 120,000 plants 
per acre. However, harvesting efficiency was lowered to 88.0% when 
the stand was 8,000 plants per acre. They used three varieties and 
concluded that all three varieties should perform satisfactorily from 
the standpoint of mechanical harvesting.
Abernathy (1) measured both ground loss and stalk loss. He 
found stalk loss to vary from .5 to 3% with no correlation found between 
stalk loss and stand. After four years of testing, his results showed 
that plant populations of 30,000 to 50,000 plants per acre gave the 
highest percent harvesting efficiency.
MATERIALS AND METHODS
Field experiments were conducted for two years, 1966 and 1967.
The cotton was grown on the Perkins Road farm of the Louisiana Agricul­
tural Experiment Station, on Olivier silt loam soil. It was grown in 
different fields each year, and followed a crop of corn each year.
The experiments involved the use of 10 varieties and 4 plant 
spacings. A split-plot arrangement was employed with spacings as 
the main plots and varieties as the sub-plots. There were 4 blocks 
each year.
In 1966 the single row sub-plots, each 1/250 of an acre (49 
feet, 9.4 inches), were arranged side-by-side in the main plot. The 
mai.n plots were located end-to-end, were separated by 6 foot alleys,
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and cumulatively ran the length of the experimental area. Thus, each 
block was arranged as follows.
Main Plot Main Plot Main Plot Main Plot
10 Sub-plots 10 Sub-plots 10 Sub-plots 10 Sub-plots
_____________ A11 ey_____________ A11 ey_____________ A11 ey_____________
The 4 blocks were separated from one another by two border rows 
of cotton that were hill dropped and contained from three to five 
plants per hill. The hills were 14 inches apart.
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The planting arrangement used in 1966 did not permit mechanical 
harvesting of rows entirely across the experimental area at the most 
opportune time for each plant spacing due to differences between 
spacings in the rate of maturity and opening of the bolls. There­
fore, for the 1967 plantings the ten sub-plots within each main plot 
were arranged in four groups. In three of these groups, three sub­
plots each were placed side by side. The fourth group contained only 
one sub-plot. This provided three groups of three sub-plots each and 
one group that contained the tenth sub-plot. The groups of sub-plots 
within each main plot were arranged end to end with a six-foot alley 
between them. Border rows were placed between main plots as well as 
along each side of each block. The border rows were thinned to the 
same spacing as the rows in the adjacent main plot. All main plots 
were arranged as shown in the first main plot in the following outline.
Border
Row
Main Sub-plot 1 
PlotjSub-plot 2 
/Sub-plot 3
Border ____________
Rows^___________
Sub-plot 4 
Sub-plot 5 
Sub-plot 6
Sub-plot 7
Sub-plot 8
Sub-plot 9
MainP
PlotC
Border
Rows{"
Main
Plot
Border
Rows{
LnfDtU.
Main<
Plot<
Border
Sub-plot 10
Filler row
Filler row
_Alley_ _Alley_ Alley
Row
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The 10 varieties were all varieties of Upland cotton, Gossypium 
hirsutum L. All of them were developed for production in the Gulf 
South and Southeastern sections of the United States. The varieties 
used were Stoneville 7A, Stoneville 213, Deltapine Smooth Leaf, 
Deltapine 45A, Coker 201, Delfos 9169, Empire WR61, Rex Smooth Leaf, 
Auburn 56 and Pope. Breeder's seed was obtained each year for each 
variety from the experiment station or private seed firm that developed 
it. All of the seed lots were tested for germination both years prior 
to planting. All of the seed lots germinated above 70%--mostly above 
80%.
The four plant spacings chosen were 1 plant per foot, 3 plants 
per foot, 6 plants per foot and 12 plants per foot. When the plots 
were thinned to the filial stand, the plants were left evenly spaced 
in the row drill. The rows were spaced 42 inches apart. Thus, popu­
lations per acre amounting to 12,446 plants, 37,338 plants, 74,676 
plants, and 149,352 plants were obtained from the spacings of 1, 3, 6, 
and 12 plants per foot, respectively.
Soil samples were taken from the experimental areas each year 
and were analyzed by the LSU Soils Testing Laboratory. Based on these 
tests, 500 lbs per acre of 6-12-12 were applied each year before 
planting. In 1966 the cotton received 200 lbs per acre of 15-0-14 as 
a side dressing. The 1967 crop was side dressed with 100 lbs per acre 
of ammonium nitrate.
Each year the experimental area was treated with a soil fumigant 
for possible nematode infestations. The fumigant Nemagon was used at 
the rate of one gallon per acre. In 1966 it was sprayed in the bottom
24
of a furrow and was covered with a bedding implement. In 1967 the 
Nemagon was injected about 8 inches deep into the row bed with a knife- 
type injector. The rows were then immediately rebedded to help hold 
the fumigant in the soil.
The pre-emergence herbicide trifluralin was used each year to 
help control weeds. In 1966 it was applied broadcast and was incor­
porated into the soil by disking the rows once about 3 inches deep and 
by running a row conditioner over the rows one trip at a high rate of 
speed. In 1967 the herbicide was applied on a 20-inch band centered 
over the row and was incorporated with a shallow running ground driven 
incorporation device. Weed control was satisfactory both years.
The cotton was planted on May 10 in 1966 and April 21 in 1967. 
Small push-type plot planters were used. Twenty to twenty-five seeds 
per foot were planted. Excellent stands were obtained in all plots 
both years. All plots were thinned to near the desired population 
approximately two weeks after planting. Final thinning was accom­
plished about four weeks after planting. All thinning was done with 
hoes. Yardsticks were used to make periodic plant counts.
Weeds that escaped the pre-emergence herbicide were controlled 
each year by timely shallow cultivations and by use of post-emergence 
herbicides that were applied as directed sprays. A  broadcast appli­
cation of the herbicide diuron, was applied as a lay-by treatment in 
1967. Excellent weed control was obtained throughout the season in 
both years.
Insects were controlled with applications of an insecticide mix­
ture that contained Toxaphene, DDT and Methyl Parathion. Application
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began when the boll weevil infestation reached 20%, which was about 
July 1 each year, and was continued on a five-day schedule for the 
remainder of the season.
In both years the cotton was defoliated with Folex when about 
60% of it was open. In 1966, 1.75 pints per acre were applied on 
September 28. Two applications were required to defoliate the 1967 
crop. One and one-half pints were applied on September 11. Another 
application of .75 pint per acre was applied on September 25. Good 
defoliation was obtained both years.
The cotton was harvested both years with a one-row John Deere 
spindle picker. The 1966 crop was harvested on October 5 and 
November 9. Due to differences in maturity between plant populations 
and the arrangement of the blocks, the 1967 crop was harvested as fol­
lows. Two complete blocks and the two thin spacings of the other two 
blocks were harvested the first time on October 3. The two thick 
spacings of the blocks not harvested on October 3 were harvested on 
October 17. All plots were harvested for the second time on November 2.
Samples of fifty bolls each were taken from each plot before the 
first harvest. These bolls were collected by cutting the stem of the 
bur. The burs, with the cotton intact, were placed in paper bags and 
were used to make several laboratory determinations.
Measurements and analyses were made on the following variables 
for both years for all varieties and all spacings.
1. Yield of seed cotton per acre (lbs). This was determined by 
multiplying the yield.of seed cotton per plot by the appro­
priate factor (250) to give an estimate of the yield of seed 
cotton per acre.
Yield of lint cotton per acre. An estimate of the lint 
produced per acre in lbs was made by multiplying the lbs 
of seed cotton per acre determined in (1) above by the 
appropriate lint percent.
Weight per boll. The average weight per boll in grams was 
calculated by dividing the total weight of the laboratory 
sample of seed cotton by the number of bolls that made up 
the sample. The burs were counted to determine exactly the 
number of bolls in each sample.
Number of bolls per acre. From the average weight per boll, 
the number of bolls per lb was determined. The number of 
bolls per acre was calculated from the number of bolls per 
lb and the yield of seed cotton per acre.
Seed index. One hundred seed were counted from each 
laboratory sample. The weight in grams of this sample 
constituted the seed index.
Lint index. This variable is a calculated value that repre­
sents the weight in grams of lint from 100 seed. It was 
determined by dividing the weight of lint in the laboratory 
sample by the number of seed in the sample and multiplying 
this value by 100.
Lint percent. Lint percent was also determined from the 
laboratory sample by dividing the weight of the lint by the 
total weight of the seed cotton in the sample and multiplying
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8. Lodging index. Each year before the plots were defoliated, 
all plots were rated for the degree of lodging of the stalks. 
An index of 0 to 10 was used with 0 representing no plants 
lodged and 10 representing all plants lodged.
9. Earliness. This variable was determined in 1966 only. It 
was calculated as the percent of the total cotton that was 
harvested at the first picking.
A 25 gram sample of lint was taken from each laboratory sample 
and was used to make five measurements of the quality of the fiber.
All fiber measurements were made in the LSU Cotton Fiber Laboratory 
by experienced laboratory technicians.
1. 2.5% span length. This measurement was made by the Digital 
Fibrograph machine. The 2.5% span length is the measure­
ment of distance from the clamp on a fiber beard to a 
point where only 2.5% of the fiber extends. Expressed 
another way, the 2.5% span length measures the longest 2.5% 
of the fibers in the sample. The 2.5% span length is 
reported in inches and closely approximates the classers 
staple length.
2. Length uniformity ratio. The fiber length uniformity ratio 
was determined from two readings made by the Digital Fibro­
graph; the 2.5% span length mentioned above, and the 50% 
span length. The 50% span length is the measurement of a 
distance from the clamp on a fiber beard to a point where 
only 50% of the fibers extend. Expressed another way, the 
50% span length measures the shortest one-half of the fibers
in a sample. Then, the length uniformity ratio, also called 
the 50/2.5 ratio, was determined by dividing the 2.5% read­
ing into the 50% reading, then multiplying by 100. Thus, 
the length uniformity ratio represents percent.
Elongation. Fiber elongation, which is a measurement of the 
degree that cotton fibers will stretch before breaking was 
determined simultaneously with the test for tensile strength. 
It was determined at 1/8 inch gauge setting. Elongation is 
expressed as percent.
Fiber strength. Fiber strength was measured with the 
Stelometer Strength Tester and is reported in grams per tex.
To' complete this test, a bundle of fibers was combed, secured 
in clamps, cut to a known length, broken in the strength 
testing machine and weighed. Fiber strength was calculated 
from the ratio of bundle load to bundle weight.
Fiber fineness. The measure of fiber fineness was made by 
use of a machine called the "micronaire." To perform this 
test of fiber fineness, a 50 grain sample of cotton was 
placed in a 1 inch diameter cylinder. A mechanical plunger 
compressed the cotton to a standard volume and air was forced 
through the fibers. If the fibers were coarse they offered 
less resistance and the air flowed through more freely than if 
they were fine. The micronaire measured the airflow through 
the cotton. Thus, higher micronaire readings indicated a 
greater airflow and a coarser fiber.
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Four plant measurements were determined on each spacing of 
four varieties for both years. The varieties used were Deltapine 
Smooth Leaf, Deltapine 45A, Stoneville 213, and Coker 201. All 
measurements were made prior to harvest each year. The measurements 
and the method of making each of them were as follows.
1. Plant height. Ten random measurements of plant height were 
made along the length of each plot row involved. The 
measurements were recorded in inches.
2. Length of the lowest fruiting branch. Ten measurements of 
the length of the fruiting branch closest to the ground were 
made at random along the length of each plot row involved.
The measurements were recorded in inches.
3. Height to first fruitiiig branch. This was a measure of the 
height in inches to the juncture of the first fruiting 
branch with the main stem from the ground. Ten random 
measurements were made along the length of each plot row 
involved.
4. Height of first mature boll from the ground. Ten plants 
were selected at random along the length of each plot row 
involved. The height in inches of the mature boll closest 
to the ground was determined, regardless of the fruiting 
branch on which it was produced.
Measurements were made on one variety, Deltapine Smooth Leaf, of 
two variables. These were percent boll rot and harvesting efficiency.
1. Percent boll rot. The percent boll rot was determined in 
1966 only. The number of mature bolls on ten feet of row
30
was counted after defoliation but before the first harvest.
. The number of rotten bolls were then counted. Boll rot 
percentages were determined from these values,.
2. Harvesting efficiency. Harvesting efficiency was determined 
in 1966 only, and only on the first harvest. The cotton was 
harvested mechanically from the plots involved. Immediately 
following the harvester, all loose seed cotton on the ground 
and on the stalks was gathered from a section of row 10 feet 
long. The weight of this cotton and the calculated weight of 
seed cotton harvested from a section of the same row 10 feet 
long were used to determine the percentage of harvesting 
efficiency.
Analysis of the data was by analysis of variance. The data were 
analyzed on an IBM computer. Sources of variation were varieties, 
spacings, and varieties x spacings interaction. Mean squares were 
tested for significance by use of the F test. Significant differences 
between means were determined by the use of Duncan's Multiple Range 
Test.
RESULTS AND DISCUSSION
The effects of differences in plant spacings on varieties, yield, 
several yield components and fiber properties, and certain growth 
habits of cotton were studied for two crop years. Analysis of the data 
by analysis of variance and testing of the mean squares by use of the 
F test revealed only a few significant interactions between the plant 
spacings and the varieties for the traits examined. During both years 
of testing, interactions between spacings and varieties for yield of 
lint cotton per acre were non-significant (Tables 1 and 2). None of 
the interactions for the other traits examined were of great magni­
tude. Close examination of the data indicated that no major reversals 
of response or other serious interactions between spacings and varie­
ties were present. Trends tended to be in the same direction each 
year.
On the other hand, significant F values were found in both years 
between plant spacings and between varieties for most of the traits 
studied. In view of these findings, a decision was made to compare 
the plant spacings as an average of all varieties, and the varieties 
as an average of all plant spacings for each trait.
Effect of Spacings on Varieties
Analyses of variance for yield of lint cotton are shown in 
Table 1 for the 1966 crop and Table 2 for the 1967 crop. The F values 
for the spacings x varieties interactions were non-significant for
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Table 1. Analysis of variance table for yield of lint cotton per 
acre--1966 crop.
Source of Degrees of Sum of Mean
variation freedom squares square F
Blocks . 3 262,651 87,550
Spacings 3 2,164,363 721,454 25.46**
Error (a) 9 254,994 . 28,333
Total for Main Plots 15
Varieties 9 1,179,665 131,074 17.97**
Spacings x varieties 27 273,095 10,115 1.39
Error (b) 108 787,601 7,293
Total 159 4,922,368
Table 2. Analysis of variance table for yield of lint cotton per 
acre— 1967 crop.
Source of Degrees of Sum of Mean
variation freedom squares square F
Blocks 3 538,591 179,530
Spacings 3 3,261,177 1,087,059 51.51**
Error (a) 9 189,925 21,103
Total for Main Plots 15
Varieties 9 404,489 44,943 52.04**
Spacings x varieties 27 305,737 11,324 1.31
Error (b) 108 932,585 8,635
Total 159 5,632,502
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both years. Approximately the same differences in yield of lint cotton 
per acre between the varieties were found at each of the spacings. For 
example, in 1967 Deltapine 45A, a high yielding variety, produced 
818 lbs of lint cotton per acre at the 1 plant per foot spacing and 
505 lbs at the 12 plants per foot spacing for a difference of 313 lbs. 
Rex Smooth Leaf, a low yielding variety, produced 725 lbs at the 1 
plant per foot spacing and 421 lbs at the 12 plants per foot spacing 
for a difference of 304 lbs. Thus, the difference between these two 
varieties in yield of lint was essentially the same at each of the 
widely different spacings, with no evidence of interaction. Similar 
differences existed between the other varieties at the various spac­
ings. Although large differences occurred between varieties at each 
plant spacing and the spacings had a strong influence on yield, 
there was no tendency for the difference obtained between any two 
of the varieties to vary with the four plant spacings used in the 
tests.
These results show that the same relative performance can be 
expected from different cotton varieties when they are tested under a 
wide range of plant spacings. The spacings used covered plant popula­
tions that ranged from 12,446 to 149,352 plants per acre. They further 
show that there would be no advantage to testing specific varieties of 
cotton at plant population levels different from those used for other 
varieties. Thus, one plant spacing rate apparently can be used for 
testing all varieties.
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Effect of Spacings on Yield of Seed Cotton Per Acre
The effects of plant spacings on the yield of seed cotton per
acre are shown in Table 3 for 1966 and 1967. There was no significant
difference in the yield of seed cotton between the two thinnest
spacings of 1 and 3 plants per foot in either year. There appeared
to be a tendency, however, for the spacing of 1 plant per foot to pro­
duce higher yields. The spacings of 6 and 12 plants per foot yielded 
significantly less each year than the two thinnest spacings. Signi­
ficant differences in yield of seed cotton occurred between the two 
thickest spacings in 1967 only.
Effect of Spacings on Yield of Lint Cotton Per Acre
Results identical to those described above for'yield of seed 
cotton per acre were obtained for yield of lint per acre (Table 4). 
Although the thinnest plant spacing of 1 plant per foot was not signi­
ficantly higher in yield of either seed cotton or lint cotton than the 
next closest spacing of 3 plants per foot, it is concluded that the 
highest yield was probably obtained at the spacing of 1 plant per foot. 
There was a consistent difference obtained between the two spacings 
during both years in the yield of both seed cotton and lint cotton, 
with the thinner spacing producing the higher yields in all instances.
In addition, it appears from the consistent behavior of the results 
that each increase in the number of plants per acre above the thinnest 
population of 1 plant per foot caused a small but economically important 
reduction in yield.
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Table 3. Yield of seed cotton per acre at four plant spacings for the 
years 1966 and 1967 as an average of all varieties.
Plant Yield in lbs of seed cotton per acre
spacings 1966 1967
1 plant/foot 2,732 a1 2,175 a1
3 plants/foot 2,529 a 2,076 a
6 plants/foot 2,174 b 1,835 b
12 plants/foot 1,993 b 1,289 c
Treatment means which are followed by the same letter are not signi­
ficantly different at the .05 level of probability. Treatment means 
which are not followed by the same letter are significantly different.
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Table 4. Yield of lint cotton per acre at four plant spacings for the 
years 1966 and 1967 as an average of all varieties.
Plant
spacings
Yield in lbs of lint cotton per acre
1966 1967
1 plant/foot 1,006 a 853 a
3 plants/foot 927 a 811 a
6 plants/foot 744 b 688 b
12 plants/foot 716 b 485 c
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The results obtained in these tests may not be applicable under all 
conditions. In this study, the plants were distributed uniformly as 
the result of precision hand thinning. Within a given .plant spacing, 
each plant had the same space between it and the next one. In all 
probability plants would not be distributed this uniformly under farm 
conditions. This would be especially true at the two thinnest plant 
spacings of 1 and 3 plants per foot. The effect that this difference 
in uniformity of stand might have on yield is uncertain.
Another factor that might keep the results obtained in these 
tests from being applicable under all conditions is the fact that 
these studies were conducted on a terrace soil at one location only.
It cannot be reliably concluded from these tests that comparable 
results would also be obtained in the alluvial soil areas of the 
Mississippi, Ouac.hita and Red River Valleys--the primary cotton 
producing areas of the state. New research on the effects of the 
number of plants per acre on yield should be conducted at such loca­
tions as the Northeast Louisiana and the Red River Valley Experiment 
Stations.
Since, in the research being reported, the highest yields were 
apparently obtained from the thinnest spacing of 1 plant per foot, it 
is possible that thinner spacings would have yielded even higher. 
Therefore, any new research that is initiated at other locations in 
the state should probably include a plant population(s) lower than the 
lowest one used in these studies. It is doubtful if any benefits 
would be derived in additional studies from including a plant popula­
tion greater than the highest one used in these studies.
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Close observations were made of the growth and fruiting habits of 
plants grown at each of the four spacings. Each of the plants in the 
spacings of 1 and 3 plants per foot developed normal boll loads. This 
was not the case in the two thickest spacings. Where 6 plants per 
foot were grown, approximately 20% of the plants failed to set and 
mature any bolls. Approximately 40% of the plants in the spacing of 
12 plants per foot also failed to set and mature any bolls. These non­
productive plants appeared to be plants that became shaded by the tops 
of other plants early in the growing season, and were never able to 
overcome this competition. Yet, these plants competed with plants that 
set and matured bolls for space, light, moisture and nutrient elements. 
The effects that these non-productive plants had on the yield of .the 
two thickest plant spacings is uncertain.
The results obtained in these studies generally disagree with 
the findings of others. Most have reported no large differences in 
yield with plant populations up to approximately 70,000 to 80,000 
plants per acre. Haddon and Hendrix (17), for example, found that 
populations up to approximately 65,000 plants per acre (5 stalks per 
hill in hills 12 inches apart) had very little effect on yield. How­
ever, the results of some researchers agree with the findings of this 
study. Phillips (26) used plant spacings of 1, 3 and 6 plants per foot 
and found that yields were reduced when 6 plants per foot were used.
He stated that "it appears that 1 plant per foot on Olivier silt loam 
is equal to or better than thicker spacings." The results obtained in 
these studies are in complete agreement with Phillips' statement.
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Effect of Spacings on Weight Per Boll
Table 5 contains data showing the effects of plant spacings on 
the weight per boll for 1966 and 1967. Significant differences in boll 
size occurred between any two of the plant spacings in the experiment 
each year. Boll size was largest at the 1 plant per foot spacing and 
it decreased significantly and consistently each year as the plant 
population was increased. These data are consistent with other work 
done where boll size measurements were taken.
Boll size is a component of yield. The effects that the various 
plant spacings had on boll size should be reflected in the yields 
obtained. Other factors being equal, the spacing that produced the 
largest bolls should produce the largest yield. The results obtained 
in these studies proved this to be true. The largest bolls and the 
largest yields were produced on the thinnest spaced plants— 1 plant 
per foot. As the plant population increased there was a consistent 
decrease in the boll size and in yield. Thus, the yield component, 
boll size, had a significant effect on yield of both seed cotton and 
lint cotton.
The significantly smaller boll size that occurred with each 
increase in the plant population may have been caused by at least two 
factors. First, as plants are spaced further apart, they have less 
competition from other plants for light, nutrient elements and moisture. 
Bolls that develop on these plants will, therefore, have a better 
chance to obtain the necessary nutrients for maximum development. 
Secondly, cotton plants normally set their bolls on the bottom of the 
plant first with subsequent boll development occurring toward the top
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Table 5. Average vzeight per boll at four plant spacings for the years 
1966 and 1967 as an average of all varieties.
Plant Weight per boll (granis)
spacings 1966 1967
1 plant/foot 6.31 a 6.49 a
3 plants/foot 6.06 b 6.24 b
6 plants/foot 5.79 c 5.75 c
12 plants/foot 5.53 d 5.27 d
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of the plants. Thus, the middle and top crop of bolls are set later 
in the season than the bottom crop. As the plant population increases, 
specifically the 6 and 12 plants per foot spacings in the work reported 
here, there is a tendency for the bottom crop of bolls to fail to set 
and mature. Thus, most of the crop that develops on thickly spaced 
plants is from bolls set near the middle and at the top of the plant. 
These later set bolls must of necessity develop later in the growing 
season when the days are shorter and the temperatures somewhat cooler. 
Neither of these conditions is conducive to the development of bolls 
of maximum size. Too, as discussed above, these bolls are developing 
on crowded plants and may under some conditions be deprived of ade­
quate amounts of light, water or nutrients for maximum development. 
Also, position on the plant at which bolls develop may influence 
directly the size of bolls.
Effect of Spacings on Number of Bolls Per Acre
Data showing the number of bolls per acre as affected by plant 
spacings are shown in Table 6 for 1966 and 1967. In 1966 significant 
differences occurred in the number of bolls per acre between the two 
thinnest spacings and the two thickest spacings with the two thinnest 
spacings producing significantly higher numbers of bolls. In 1967 
only the thickest spacing had significantly fewer bolls than the other 
three spacings. Each year there was a tendency for the number of bolls 
per acre to decrease with each increase in stand.
Numerically, the spacing of 1 plant per foot produced more bolls 
per acre in both years than did the spacing of 3 plants per foot.
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Table 6. Total number of bolls per acre at four plant spacings for 
the years 1966 and 1967 as an average of all varieties.
Plant Number of bolls per acre
spacings 1966 1967
1 plant/foot 199,000 a 154,000 a
3 plants/foot 192,000 a 153,000 a
6 plants/foot 173,000 b 147,000 a
12 plants/foot 166,000 b . 112,000 b
>
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This consistent behavior suggests that, even though these two spacings 
did not differ significantly in either year, the thinner spacing pro­
duced more bolls per acre. Since the thinnest spacing also produced 
the highest numerical yield, it is further suggested that the higher 
yields obtained at the thinner spacings were due, at least in part, to 
a large number of bolls per acre.
Thus, it is concluded that a consistent decrease in the number 
of bolls per acre probably occurred with each increase in plant popula­
tion. For any two consecutive spacings, there was probably a real 
difference in the number of bolls per acre with the thinner spacing 
producing the higher number.
As a component of yield, the number of bolls per acre should
affect the yield obtained. As the number of bolls per acre that was
obtained at the different plant spacings increased or decreased, the 
yield should vary accordingly. For example, the spacing that pro­
duced the highest number of bolls per acre should be the same spacing 
that produced the highest yield. These studies show this to be true. 
Plants in the thinnest spacing of 1 plant per foot produced the largest
number of bolls per acre. The largest yields were also produced at
this spacing. A consistent decrease both in the number of bolls per 
acre and in yield occurred as the plant population increased. The 
number of bolls per acre, therefore, exerted a strong influence over 
the yield that was obtained.
Effect of Spacings on Seed 'Index
The effects that the four plant spacings studied had on seed 
index in 1966 and 1967 appear in Table 7. In 1966 the spacings of
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Table 7. Seed index at four plant spacings for the years 1966 and 
1967 as an average of all varieties.
Plant
spacings
Seed index
1966 1967
1 plant/foot 10.61 a 10.90 b
3 plants/foot 10.49 ab ' 11.13 a
6 plants/foot 10.63 a 10.50 c
12 plants/foot 10.30 b 10.16 d
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1, 3 and 6 plants per foot did not differ significantly in seed index. 
The spacing of 12 plants per foot produced a seed index that was signi­
ficantly smaller than those produced at spacings of 1 and 6 plants per 
foot, but was not significantly different from the seed index produced 
at the spacing of 3 plants per foot. In 1967 significant differences 
in seed index occurred between any two of the plant spacings used in 
the experiment. The seed index at the spacing of 3 plants per foot was 
the largest. It was followed in descending order by the plant spacings 
of 1, 6 and 12 plants per foot.
The seed index produced in the thickest spacing of 12 plants per 
foot was numerically the smallest in both years; however, it was not 
significantly smaller than the spacing of 3 plants per foot in 1966. 
Except for this slight ti'end for seed index to be reduced by an 
extremely thick stand, no other consistent pattern was established 
in these studies.
Others who have examined seed index over a fairly wide range of 
plant populations have been unable to establish any definite effect of 
stand on seed index. No reported research was found where the plant 
population was as high as the highest one used in this study. 
Apparently, if seed index is affected by stand, it is affected con­
sistently at extremely high plant populations only.
The effect of spacing on seed index may be partially responsible 
for the effect of spacing on boll size. Since the effects of spacing 
on seed index were inconsistent for the spacings of 1, 3 and 6 plants 
per foot, the differences that occurred in boll size among these three 
plant populations must have been due primarily to some other factor.
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In addition to seed index, the smaller bolls that were produced as 
stands increased could also have been partially caused by a reduction 
in the density of the fiber per seed (lint index).
Effect of Spacings on Lint Index
Data for lint index at the plant spacings studied are shown in 
Table 8 for 1966 and 1967. Results from two years of testing show that 
no significant difference occurred in lint index between plant popula­
tions of 1 and 3 plants per foot. Neither did the spacings of 6 and 
12 plants per foot differ significantly either year. In 1966 the lint 
index produced at the spacing of 6 plants per foot was significantly 
smaller than that of 1 plant per foot, while the lint index produced 
at the spacing of 3 plants per foot was significantly larger than that 
of 12 plants per foot. However, the spacings of 3 and 6 plants per 
foot did not differ significantly in seed index either year.
Except for a reversal in 1967 in the numerical size of the lint 
index.values iobtained at the spacings of 1 and 3 plants per foot, which 
did not differ significantly, there was a consistent numerical decrease 
in lint index as the number of plants per acre increased.
From the data obtained in this study, it appears that a smaller 
lint index can usually be expected with each increment increase in 
stand, and especially at thicker stands such as those of 6 and 12 
plants per foot. For any two consecutive plant spacings, there will 
usually be a difference in the lint index, with the thinner spacing 
producing the higher lint index. The lower lint index that is produced 
at the higher plant populations may be caused by either or a combination 
of the following. Thick spacing may reduce the density of the fiber on
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Table 8. Lint index at four plant spacings for the years 1966 and 
1967 as an average of all varieties.
Plant
spacings
Lint index
1966 1967
1 plant/foot 6.27 a 7.06 a
3 plants/foot 6.10 ab 7.14 a
6 plants/foot 5.90 be 6.41 b
12 plants/foot 5.80 c 6.17 b
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the seed and thereby reduce lint index. Or, thick spacing may reduce 
the size of the seed (seed index) and thus reduce the lint index.
Since there was no evidence of a consistent effect of spacings on 
seed index at the spacings of 1, 3 and 6 plants per foot, the results 
of these experiments appear to indicate that the influence of plant 
spacings on lint index was due primarily to a reduction in the density 
of fiber on the seed.
These results agree with those of Balls and Holton (6) and Peebles 
et al. (29), where plant populations per acre up to approximately 
87,000 were studied.- They do not agree with Tharp (34) who indicated 
that a decrease in size of boll caused by crowding of plants may tend 
to give a slight increase in the weight of lint per seed. The reverse 
was true in this study. No work was found where lint index had been 
examined at an extremely high plant population such as the highest one 
used in this study.
The effect of spacing on lint index may partially explain the 
effect of spacing on boll size that occurred. Generally, thicker 
spacings, which resulted in smaller bolls, also resulted in lower lint 
index values. Since boll size is made up of lint index and number of 
seed per boll, another possible reason for high plant populations 
reducing boll size would be that high populations reduced the number 
of seed per boll. Apparently this happened in these studies.
Effect of Spacings on Lint Percent
An examination of the data shown in Table 9 reveals that, during 
both years of testing, the lint percent for the two thinnest spacings 
did not differ significantly. Except for the spacings of 3 and 12
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Table 9. Lint percent at four plant spacings for the years 1966 and 
1967 as an average of all varieties.
Plant
spacings
Lint percent
1966 1967
1 plant/foot 36.90 a 39.14 a
3 plants/foot 36.57 ab 38.95 a
6 plants/foot 35.53 c 37.76 b
12 plants/foot 35.83 be 37.60 b
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plants per foot in 1966, the lint percent for the two thinnest 
spacings was significantly higher both years than it was for the two 
thickest spacings, neither of which differed significantly.
The thinnest spacing of 1 plant per foot gave a significantly 
higher lint percent both years than either of the spacings of 6 or 12 
plants per foot. However, there is some uncertainty as to whether the 
lint percent at the spacing of 1 plant per foot was higher than that at 
the spacing of 3 plants per foot since the differences were not signi­
ficant.
Thus, a trend for lint percent to decrease as the stand increased 
from the thinnest one used of 1 plant per foot was evident in these 
studies. In most reported research the tendency for the thinner spac­
ings to produce a higher lint percent is consistent with the results 
obtained in both years in these studies. The same two factors that
affect lint index present themselves as possible causes for high plant
populations to result in a lower lint percent. These studies indicate 
that the lower density of the fiber that may be associated with thick 
stands is primarily responsible. Another possible cause is the lower 
seed index that may be found at high plant populations.
Effect of Spacings on 2.5% Span Length of Fiber
The effects of plant spacings on fiber length as measured by 
the 2.5% span length are shown in Table 10 for 1966 and 1967. There 
were no significant differences in the 2.5% span length due to plant 
spacings in 1966. Results from the 1967 crop show no significant dif­
ferences in the 2.5% span length between the plant spacings of 1, 3,
and 6 plants per foot. In addition, the 6 and 12 plants per foot
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Table 10. The 2.5% span length of fiber at four plant spacings for 
the years 1966 and 1967 as an average of all varieties.
Plant
spacings
2.5% span length
1966 1967
1 plant/foot 1..08 1.09 a
3 plants/foot 1.08 1.08 a
6 plants/foot 1.09 1.07 ab
12 plants/foot 1.09 1.05 b
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spacings did not differ significantly. But, the 2.5% span length for 
the spacing of 12 plants per foot was significantly lower than that 
for the plant spacings of 1 and 3 plants per foot.
From these studies it is concluded that a wide range in plant 
spacings may affect fiber length to a small degree, but its effects 
will probably be inconsistent. It cannot be determined from these 
studies how often fiber length will be affected by spacing.
The results obtained in this study generally agree with pub­
lished reports on the effect of plant spacing on staple length.
Some have shown that as stands become thicker, staple length shortens. 
Other work shows no effect of plant spacing on staple length.
Apparently variations in environmental conditions affect the results 
that are obtained. Such could have caused the different responses 
obtained during the two years of testing in this study.
Effect of Spacings on Length Uniformity Ratio
Table 11 contains data for 1966 and 1967 on the effects of plant 
spacings on the length uniformity ratio. The results obtained from the 
1966 crop showed no significant difference between plant spacings in 
the length uniformity ratio. The numerical differences were too small 
to indicate any trends. In 1967, the length uniformity ratios obtained 
from the 1 and 3 plants per foot spacings did not differ significantly, 
but were significantly higher than those obtained for the plant spac­
ings of 6 and 12 plants per foot, neither of which differed signifi­
cantly.
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Table 11. Length uniformity ratio at four plant spacings for the years 
1966 and 1967 as an average of all varieties.
Plant
spacings
Length uniformity ratio
1966 1967
1 plant/foot 47.55 47.28 a
3 plants/foot 47.72 46.75 a
6 plants/foot 47.69 45.92 b
12 plants/foot 47.43 45.15 b
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No reported research was found where the effect of plant spacing 
on the length uniformity ratio had been measured. The results 
obtained in these studies in 1966 showed no effect of plant popula­
tion on the length uniformity ratio. The 1967 results indicate that 
thick stands tend to lower the length uniformity ratio. Apparently, 
the length uniformity ratio can be influenced by the environmental 
conditions during the time the cotton is grown, and this may have 
caused some of the differences that -occurred between years in these 
studies.
Effect of Spacings on Fiber Elongation
Data for fiber elongation as affected by plant spacing are shown 
for 1966 and 1967 in Table 12. There was no significant difference in 
fiber elongation due to plant spacings in 1966. In 1967, fiber elonga­
tion did not differ significantly between the spacings of 1 and 3 
plants per foot. Neither did the 3, 6 and 12 plants per foot spacings 
differ significantly. However, real differences did exist between the 
spacing of 1 plant per foot and those of 6 and 12 plants per foot.
The data obtained in both years suggested a slight but irregular 
increase in fiber elongation as the plant population increased up to 
6 plants per foot. The reason(s) for the numerical elongation values 
being greatest at the spacing of 6 plants per foot and decreasing as 
the plant population became larger or smaller are unknown. No other 
reported research was found where the effects of stand on this trait 
had been measured.
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Table 12. Fiber elongation at four plant spacings for the years 1966 
and 1967 as an average of all varieties.
Plant
spacings
Elongation
1966 1967
1 plant/foot 8.31 7.93 b
3 plants/foot 8.25 8.34 ab
6 plants/foot 8.60 8.59 a
12 plants/foot 8.43 8.41 a
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Effect of Spacings on Fiber Strength
The 1966 and 1967 data showing the effects of plant spacing on 
fiber strength are shown in Table 13. The results obtained during both 
years of testing showed a definite lowering of the fiber strength as 
the stand thickened. The strongest fiber was produced both years from 
the thinnest spacing, even though the 1967 results showed no signifi­
cant difference between the spacings of 1 and 3 plants per foot. The 
intermediate spacings of 3 and 6 plants per foot were not significantly 
different from each other either year. These spacings yielded fiber of 
intermediate strength with the strength of cotton from the spacing of 
3 plants per foot being numerically higher than that of 6 plants per 
foot each year. The spacing of 12 plants per foot gave the lowest 
numerical strength value both years. This spacing was significantly 
lower than all other spacings in both years with the exception of 6 
plants per foot in 1967.
The literature contains conflicting reports on the effect of 
plant* spacings on fiber strength. Even though some research shows 
no effect of plant spacings on fiber strength, most of the findings 
indicate a reduction in strength as the stand thickens.
The cause (s) for the lower fiber strength that resulted as the 
plant population increased were not investigated and are unknown. 
Although no proof was established in this study, the lower fiber 
strength that occurred with thicker stands may have been caused by 
either of or a combination of the following two factors. First is the 
boll position on the stalk and the time of the year at which these bolls 
mature. When stands are thick, the bolls set higher on the stalk and
57
Table 13. Fiber strength at four plant spacings for the years 1966 
and 1967 as an average of all varieties.
Plant
spacings
Fiber strength
1966 1967
1 plant/foot 18.94 a 17.96 a
3 plants/foot 18.44 b 17.60 ab
6 plants/foot 18.38 b 17.00 be
12 plants/foot 17.96 c 16.62 c
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thus are later bolls. These bolls mature later in the season when the 
temperatures are lower and the days are shorter. These conditions 
slow the development and maturity of the bolls. If the temperature 
is low enough, the fiber in some of the bolls may never fully mature 
before the bolls open. As a result, the likelihood of harvesting fibers 
that are immature and thus weaker is greater where stands are thick.
The second factor relates to plant nutrition. In thick stands, 
more total nutrient elements are probably required to satisfy the 
needs of plant parts such as roots, stem and leaves. In this situa­
tion the supply of plant nutrients available for the full development 
and maturity of the cotton boll and its fiber may be insufficient.
Cotton fibers that failed to receive an adequate supply of the nutrient 
elements necessary for their complete development could conceivably 
be weaker than they would be otherwise.
Effect of Spacings on Fiber Fineness
Table 14 contains data showing the effects of plant spacing on 
fiber fineness in 1966 and 1967. Significantly higher fiber fineness 
values, indicating coarser fibers, were obtained both years from the 
two thinnest plant spacings with no real difference existing between 
these two spacings either year. No significant difference in fiber 
fineness existed between the two thickest plant spacings in 1966, 
while in 1967 results showed the plant spacing of 12 plants per foot 
to be significantly lower in fiber fineness than the plant spacing of 
6 plants per foot.
Numerically, the fiber fineness value decreased consistently with 
each increase in plant population from the thinnest one used. In both
59
Table 14. Fiber 
1967
fineness at four plant spacings 
as an average of all varieties.
for the years 1966 and
Plant Fiber fineness (micronaire value)
spacings 1966 1967
1 plant/foot 4.51 a 4.61 a
3 plants/foot 4.47 a 4.44 a
6 plants/foot 4.27 b 4.08 b
12 plants/foot 4.09 b 3.78 c
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years of testing the numerical value for fiber fineness was larger for 
the spacing of 1 plant per foot than it was for the spacing of 3 plants 
per foot. Even though the differences were small and not signifi­
cantly different either year, this consistent behavior suggests that 
the thinnest spacing produced slightly coarser fiber. The same can 
be said for the spacings of 6 and 12 plants per foot in 1966 with the 
thinner spacing producing the coarser fiber. In addition to the fine­
ness value being numerically larger for the spacing of 6 plants per 
foot than it was for the spacing of 12 plants per foot in 1967, these 
two spacings differed significantly.
These results are in general agreement with the reported find­
ings of others: that coarser fiber is produced at the lower plant
populations. The causes for the finer fiber that were produced at 
the higher plant populations were not investigated and thus are 
unknown. Even though no data were collected in these studies, the 
same factors that were suggested as possible causes for the effects of 
spacings on fi.ber strength could also be offered for the lower fine­
ness values that were obtained at the higher plant spacings. Micronaire 
is a measure of fiber fineness, and a low reading usually denotes 
immature fibers.
Effect of Spacings on Plant Lodging
Data on the effects of plant spacings on plant lodging appear in 
Table 15 for 1966 and 1967. In 1966 there was significantly less 
lodging from the thinnest stand and significantly more lodging from 
the thickest stand. The two intermediate plant spacings were inter­
mediate in their degree of lodging and not significantly different.
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Table 15. Plant lodging index at four plant spacings for the years 
1966 and 1967 as an average of all varieties. (0 = no 
plants lodged; 10 = all plants lodged)
Plant
spacings
Lodging index
1966 1967
1 plant/foot 3.08 c 1.83 b
3 plants/foot 3.95 b 2.60 b
6 plants/foot 4.03 b 4.38 a
12 plants/foot 5.22 a 5.60 a
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The 1967 results revealed two groups. The stands of 1 and 3 plants per 
foot which did not differ significantly lodged significantly less than 
did the stands of 6 and 12 plants per foot. There was no significant 
difference in the lodging index for the stands of 6 and 12 plants per 
foot.
These results agree with published reports in the literature.
The increased lodging that occurred as the plant population increased 
may have been influenced by the following. As cotton plants are 
crowded their stalks become smaller in diameter and as a result are 
weaker. Also, crowded plants set a higher percentage of their bolls 
toward the top of the plant. This combination of weaker stalks and 
heavier crop load in the upper part of the plant combines to increase 
lodging in closely spaced cotton.
Effect of Spacings on Earliness
The effects of plant spacings on crop earliness for the 1966 
crop are shown in Table 16. These results show significant differences 
in earliness between the two thinnest and the two thickest plant spac­
ings. Significantly more cotton was harvested at the first picking from 
the two thinnest stands which did not differ significantly. Neither 
did the earliness values for the spacings of 6 and 12 plants per foot 
differ significantly.
These results agree with some of the more recent published find­
ings where higher rates of fertilizer and, in some cases, irrigation 
were used. They do not agree with early published research. During 
the period of time when some of the earlier research was conducted, 
lower rates of fertilizer were probably applied, and the use of
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Table 16. Earliness of cotton at four plant spacings for the year 
1966 expressed as the percent of the total crop that was 
harvested at the first picking.
Plant
spacings Earliness
1 plant/foot 77.90 a
3 plants/foot 75.50 a
6 plants/foot 64.31 b
12 plants/foot 63.30 b
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irrigation was not reported. The area on which the research reported 
here was done was adequately fertilized according to soil test recom­
mendations. Although irrigation was not used, the rainfall distribu­
tion during both growing seasons was such that the cotton did not 
suffer and "cut out" due to drought. Therefore, it is felt that the 
use of adequate rates of fertilizer and the presence of enough soil 
moisture throughout both growing seasons influenced crop earliness 
significantly in the work reported here.
In addition, most of the crop on the two thickest stands was set 
higher on the plant, and therefore matured late in the season. This 
factor also probably contributed significantly to the later maturity 
of cotton in the thicker stands.
Effect of Spacings on Plant Height
Plant height measurements for the four plant spacings studied 
in 1966 and 1967 are shown in Table 17. Differences between spacings 
in plant height wore not significant either year. There was a tendency 
for the plants to be shorter as the stands became thicker.
The relationship of stand to plant height was not constant 
throughout the growing seasons. Early in the season plants in the 
two thickest stands grew faster in height than did those in the two 
thinner ones. At about mid-season plants in the two thinner stands 
reached about the same height as those in the two thicker stands. By 
harvest, plants in the thinner stands tended to be slightly taller. 
Thus, there was a tendency for the rate of growth to become slower in 
mid- to late-season as the plant population increased.
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Table 17. Plant height at four plant spacings for the years 1966 and 
1967 as an average of four varieties measured.
Plant
spacings
Plant height (inches)
1966 1967
1 plant/foot 52.5 63.2
3 plants/foot 51.9 60.4
6 plants/foot 51.3 59.8
12 plants/foot 49.2 56.0
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Effect of Spacings on Length of the Lowest Fruiting Branch
Data on the length of the lowest fruiting branches as affected 
by plant spacings are shown in Table 18 for 1966 and 1967. Except for 
the two thickest spacings in the 1967 crop the length of the lowest 
fruiting branch became significantly shorter both years with each 
increase in stand from the thinnest stand of 1 plant per foot. The 
lowest fruiting branch on plants spaced 1 foot apart was more than twice 
as long as the lowest fruiting branch on plants spaced 1 inch apart.
These results agree with published research where the length of 
the lowest limb was measured. Excessively long vegetative limbs or 
fruiting branches that develop on widely spaced plants may tend to 
lower machine harvesting efficiency. Therefore, stand density 
becomes an important factor from this standpoint, especially since 
most cotton grown in the United States today is harvested mechanically.
Effect of Spacings on Height to the First Fruiting Branch
Measurements of the height of the first fruiting branch from the 
ground at the different plant spacings appear in Table 19 for 1966 and 
1967. Results from the 1967 crop failed to produce a significant dif­
ference between the 1 and 3 plants per foot spacings in the height of 
the first fruiting branch from the ground. Significant differences 
occurred in this trait between all other spacings in both years.
There is general agreement between these results and those in the 
literature. The height of the first fruiting branch from the ground can 
affect the height at which the fruit is set from the ground. This can 
be important iii mechanical harvesting.
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Table 18. Length of the lowest fruiting branch at four plant spacings 
for the years 1966 and 1967 as an average of measurements 
made on four varieties.
Plant
spacings
Length of lowest fruiting branch (inches)
1966 1967
1 plant/foot 16.18 a 16.14 a
3 plants/foot 12.38 b 10.45 b
6 plants/foot 9.41 c 7.94 c
12 plants/foot 6.60 d 6.49 c
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Table 19. Height to the first fruiting branch from the ground at four 
plant spacings for the years 1966 and 1967 as an average of 
measurements made on four varieties.
Plant
spacings
Height to first fruiting branch (inches)
1966 1967
1 plant/foot 11.44 d 8.82 c
3 plants/foot 14.94 c 11.36 c
6 plants/foot 20.96 b 20.16 b
12 plants/foot 23.37 a 25.32 a
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Effect of Spacings on the Height of the First Boll from the Ground
The data for 1966 and 1967 on the height of the first boll from
the ground are presented in Table 20. In both years each of the
increases in the number of plants per acre used in this study from 
the lowest plant population of 1 plant per foot resulted in a signi­
ficant increase in height of the first boll from the ground. The 
lowest bolls on plants in the 1 plant per foot spacing were approxi­
mately one-third as far from the ground as those on plants in the 12 
plants per foot spacing.
The spacings of 3 and 6 plants per foot were intermediate in the 
height of the first boll from the ground with the spacing of 3 plants 
per foot being significantly lower in both years.
Harvesting efficiency can be affected by fruiting height. Bolls
that set and open only an inch or two from the ground may not be picked
up and harvested by the mechanical picker; thus lowering picking 
efficiency. On the other hand, there appears to be no advantage to 
setting fruit extremely high - such as that obtained in the 6 and 12 
plants per foot spacings.
Effect of Spacings on Boll Rot
Data for 1966 on the percent boll rot at the four spacings 
studied appears in Table 21. Significantly less boll rot was measured 
at the spacing of 1 plant per foot than at any other spacing used.
The spacings of 3 and 6 plants per foot did not differ significantly; 
however, the boll rot value for the 6 plant per foot spacing was numer­
ically higher. The 12 plants per foot spacing resulted in significantly 
more boll rot than occurred at any other spacing. Thus consistently and
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Table 20. Height of the first boll from the ground at four plant 
spacings for the years 1966 and 1967 as an average of 
measurements made on four varieties.
Plant
spacings
Height of first boll from ground (inches) 
1966 1967
1 plant/foot 6.35 d 6.00 d
3 plants/foot • 10.46 c 9.48 c
6 plants/foot 15.61 b 14.42 b
12 plants/foot 18.13 a 18.68 a
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Table 21. Percent boll rot at four plant spacings for the crop year 
1966 on Deltapine Smooth Leaf cotton.
Plant
spacings
Percent boll rot
1 plant/foot 1.66 c
3 plants/foot 3.85 b
6 plants/foot •4.64 b
12 plants/foot 6.18 a
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significantly more boll rot was measured as the plant population 
increased from the lowest population used of 1 plant per foot.
Reports in the literature generally agree with these findings. 
Higher plant populations reduce light penetration and air circulation 
toward the lower part of the cotton plants. This creates a moist 
atmosphere that is conducive to an increase in the percentage of boll 
rot and may have been partially responsible for the higher incidence 
of boll rot that occurred as the plant population increased in these 
studies.
Effect of Spacings on Harvesting Efficiency
The effects of plant spacings on harvesting efficiency in 1966 
are -shown in Table 22. Except for the thinnest spacing of 1 plant per 
foot, there were no significant differences due to plant spacings in 
the percent harvesting efficiency. Even though the 1 plant per foot 
spacing was uniform in stand, these plants produced vegetative limbs 
and fruiting branches much longer than any of the other plant spacings 
used (Table 18). Apparently this helped lower the harvesting efficiency 
of the cotton grown at this spacing. Too, when plants are thinly 
spaced, such as the spacing of 1 plant per foot used in this study, 
they do not exert continuous and even pressure on the pressure plates 
of the harvester as is exerted when higher plant populations are used. 
This also may tend to lower harvesting efficiency and could have 
influenced the results obtained in this study.
A harvester with a low drum picking head was used to harvest the 
cotton both years. A harvester with a high drum picking head might 
have been more satisfactory for harvesting cotton as large as that
73
Table 22. Percent harvesting efficiency at four plant spacings for 
the year 1966 measured on Deltapine Smooth Leaf cotton.
Plant
spacings Harvesting efficiency (percent)
1 plant/foot 85.90 b
3 plants/foot 89.50 a
6 plants/foot 89.93 a
12 plants/foot 88.65 a
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grown in these tests. This may partially explain why the harvesting 
efficiency data in Table 22 shows harvesting efficiency percentages 
that are somewhat lower than those that are often obtained.
Even though in 1966 the harvesting efficiency of the thinnest 
stand of 1 plant per foot was significantly lower than it was for any 
other plant spacing, the harvested yields of both seed cotton and lint 
cotton were higher than they were for the spacings of 3, 6 or 12 
plants per foot. This lends further support to the conclusion that 
the highest yields were probably made at the lowest plant population 
used of 1 plant per foot.
Effect of Varieties on Yield of Lint Cotton Per Acre
Data for varieties on the yield of lint cotton per acre are 
presented in Table 23 for the 1966 and 1967 crop years.
In regard to pounds of lint produced per acre, the varieties fell 
into three fairly distinct groups. In both years of testing five 
varieties appeared to be consistently high in yield of lint per acre. 
They were Deltapine 45A, Deltapine Smooth Leaf, Stoneville 7A,
Stoneville 213 and Coker 201. These varieties did not differ signi­
ficantly in either year, and did not differ greatly in numerical values 
of the yields obtained. It is assumed that these five varieties are 
essentially equal in yielding capacity.
The three varieties, Auburn 56, Delfos 9169 and Empire WR61 tended 
to be intermediate in yield of lint in both years. Apparently they 
were somewhat lower in yield than the five highest yielding varieties, 
but they were not among the lowest in the test.
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Table 23. Yield of lint cotton per acre by varieties for the years 
1966 and 1967 as an average of all plant spacings.
1966 1967
Variety
Lbs of lint 
cotton/acre Variety
Lbs of lint 
cotton/acre
Coker 201 943 a Deltapine 45A 768 a
Stoneville 213 939 a Stoneville 213 764 a
Deltapine 45A 936 a Coker 201 763 ab
Deltapine Smooth Leaf 925 a Stoneville 7A 731 abc
Stoneville 7A 908 ab Deltapine Smooth Leaf 720 abc
Empire WR 61 852 be Delfos 9169 704 abc
Auburn 56 844 c Auburn 56 693 abc
Delfos 9169 780 d Pope 688 be
Rex Smooth Leaf 715 e Empire WR61 665 c
Pope 715 e Rex Smooth Leaf 597 d
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The remaining two varieties, Rex Smooth Leaf and Pope, formed 
a low yielding group. These varieties were at or near the bottom of 
the list in each year of testing.
The results obtained in these studies for varieties generally 
agree with the results that have been obtained in recent variety 
tests that have been conducted throughout the state by the Louisiana 
Agricultural Experiment Station. Most of these tests show the varie­
ties Coker 201, Stoneville 213, Stoneville 7A, Deltapine 45A and 
Deltapine Smooth Leaf to be among the highest yielding varieties of 
those tested. In almost all instances, Rex Smooth Leaf, Delfos 9169, 
Empire WR61 and Auburn 56 have yielded less than those mentioned 
above. The variety Pope has not been included in recent Experiment 
Station tests; however, earlier tests showed it to be a poor yielder 
in Louisiana in most instances.
Effect of Varieties on Weight Per Boll
The average weight per boll as measured for each variety in 
1966 and 1967 is given in Table 24.
Except for a reversal in the order of Rex Smooth Leaf and 
Delfos 9169, the order of the varieties with respect to weight per 
boll was the same in both years. And these two varieties were 
adjacent eacli year and were not significantly different from each 
other either year. Five groups of varieties are evident in both years 
of testing. By far the largest bolls were produced by the variety 
Empire WR61. The bolls produced by this variety were significantly 
larger than any other. Numerically they were considerably larger
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Table 24. Weight per boll by varieties for the years 1966 and 1967 as 
an average of all plant spacings.
1966 1967
Variety
Weight/boll
(grams) Variety
Weight/boll
(grams)
Empire WR61 7.42 a Empire WR61 7.20 a
Rex Smooth Leaf 6.47 b Delfos 9169 6.62 b
Delfos 9169 6.37 b Rex Smooth Leaf 6.47 b
Coker 201 5.82 c Coker 201 5.98 c
Auburn 56 5.77 c Auburn 56 5.80 cd
Pope 5.73 c Pope 5.67 de
Stoneville 7A 5.57 d Stoneville 7A 5.55 e
Stoneville 213 5.52 d Stoneville 213 5.50 e
Deltapine 45A 5.49 d Deltapine 45A 5.46 e
Deltapine Smooth Leaf 5.05 e Deltapine Smooth Leaf 5.13 f
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than any of the others. There was a fairly large, and apparently a 
real difference between the boll size of Empire WR61 and that of the 
next highest variety.
The medium-high group included Rex Smooth Leaf and Delfos 9169. 
Although the boll size for these varieties was significantly smaller 
than that for Empire WR61, it was larger than for any of the other 
varieties. There appeared to be distinct breaks between the size of 
bolls of these varieties and those in the medium group.
Three varieties made up the medium group with respect to boll 
size. They were Coker 201, Auburn 56 and Pope. Apparently they pro­
duced bolls that were somewhat smaller than those of the three highest 
varieties, but they were not among the lowest in the test.
Varieties that produced bolls of medium-small size were 
Stoneville 7A, Stoneville 213 and Deltapine 45A. Deltapine Smooth 
Leaf made up the fifth group by producing bolls that were signifi­
cantly and numerically considerably smaller than those of any other 
variety. There is little doubt that there was a real difference in 
the boll size of Deltapine Smooth Leaf and that of each of the other 
varieties since there was a distinct difference in the numerical values 
for the boll size of this variety and that of the next highest variety.
Boll size is a primary component of yield. If all other factors 
were equal, one would expect the varieties that produced the largest 
bolls to produce the largest yields. Obviously, all other factors 
were not equal since the four varieties that produced the smallest 
bolls were among the five varieties that produced the highest yields
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of lint. This suggests that the yield component, weight per boll, 
must be negatively correlated with another yield component--possibly 
the number of bolls per acre.
The varietal response obtained between boll size and yield is 
directly opposite to the spacing response obtained between the same 
two traits. With spacings, boll size was positively correlated with 
yield. The spacing that produced the largest bolls also produced the 
largest yields, whereas varieties that produced the smallest bolls 
yielded most.
These data indicate that with respect to varieties, size per 
boll must be a character with high heritability. The fact that the 
ten varieties included in these tests behaved in the same manner in 
relation to each other during two years of testing under different 
environmental conditions supports this belief.
Effect of Varieties on Number of Bolls Per Acre
The number of bolls to the nearest 1,000 that were produced per 
acre by each of the varieties is shown in Table 25 for the 1966 and 
1967 crop years.
Three groups of varieties are evident in regard to the number of 
bolls per acre. Four varieties produced the largest number of bolls 
per acre in both years. They were Deltapine Smooth Leaf, Deltapine 
45A, Stoneville 213 and Stoneville 7A. None of these varieties dif­
fered significantly either year in the number of bolls per acre, and 
the numerical differences among them were relatively small.
The varieties that produced an intermediate number of bolls per 
acre in both years were Coker 201, Auburn 56, Delfos 9169 and Pope.
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Table 25. Number of bolls per acre by varieties for the years 1966 and 
1967 as an average of all plant spacings.
1966 1967
Variety
Number of 
bolls/acre Variety
Number of 
bolls/acre
Deltapine Smooth Leaf 210,000 a Deltapine Smooth Leaf 161,000 a
Deltapine 45A 207,000 a Stoneville 213 161,000 a
Stoneville 213 207,000 a Deltapine 45A 161,000 a
Stoneville 7A 203,000 a Stoneville 7A 153,000 ab
Coker 201 198,000 ab Auburn 56 145,000 be
Auburn 56 189,000 b Coker 201 143,000 be
Delfos 9169 165,000 ic Pope 136,000 c
Pope 151,000 d Delfos 9169 134,000 c
Empire WR61 148,000 d Rex Smooth Leaf 111,000 d
Rex Smooth Leaf 145,000 d Empire WR61 110,000 d
Except for Coker 201 in 1966 all of these varieties produced signi­
ficantly fewer bolls per acre then the four varieties that produced 
the highest number of bolls per acre.
Two varieties, Empire WR61 and Rex Smooth Leaf, produced the 
smallest numerical number of bolls per acre each year. Except for 
Pope in 1966 the number of bolls produced by these two varieties was 
significantly smaller than that of any other variety in both years.
The number of bolls per acre is a primary yield component. It 
would be expected that, other things being equal, the varieties that 
produced the highest number of bolls per acre would also produce the 
highest yields. Likewise the varieties that produced the smallest 
number of bolls per acre should produce the lowest yields. Within 
groups of varieties this was found to be true in this study. Except 
for Coker 201 in 1967 the five varieties that p roduced the largest 
number of bolls per acre were the same varieties that produced the 
highest yields. The varieties that produced the lowest number of 
bolls per acre produced the lowest yields.
These responses suggest that the yield component, number of 
bolls per acre, must be positively correlated with yield. As the 
number of bolls per acre increased, yields also tended to increase. 
It is also suggested that number of bolls per acre had a greater 
influence on yield than did the size per boll, since the varieties 
that produced the highest number of bolls per acre and the highest 
yields did so in spite of the fact that they produced the smallest 
bolls. Apparently they did this simply by producing more bolls.
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Effect of Varieties on Seed Index
The seed index, as measured for each variety, is shown for the 
years 1966 and 1967 in Table 26.
Several groups of varieties become apparent when the seed index 
is examined. In both years of testing, the seed index of Empire WR61 
was both significantly and numerically considerably higher than that of 
any other variety. The two varieties, Rex Smooth Leaf and Delfos 9169 
performed in a similar fashion each year and made up the medium-high 
group. While the seed index of these varieties was significantly and 
numerically lower than that of Empire WR61, it was higher than for any 
of the other varieties.
Varieties that produced an average seed index in both years were 
Auburn 5o and Pope. Stoneville 7A, Stoneville 213, Deltapine 45A and 
Coker 201 constituted the medium low group. The seed index of these 
varieties was very similar for both years, and was on the low side of 
average, although it was not the lowest of any variety tested.
Deltapine Smooth Leaf was placed in a group by itself since its 
seed index was both significantly and numerically smaller than the seed 
index of any other variety tested. In both years of testing there was 
a noticeable difference between the seed index of this variety and 
that of any other variety.
Although the order varied, the five varieties with the lowest 
seed index were the same both years. Except for Coker 201, these 
were the same varieties that produced the smallest bolls and the 
largest number of bolls per acre.
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Table 26. Seed index by varieties for the years 1966 and 1967 as an 
average of all plant spacings.
1966 1967
Variety Seed index Variety Seed index
Empire WR61 12.38 a Empire WR61 12.28 a
Rex Smooth Leaf 11.56 b Rex Smooth Leaf 11.91 b
Delfos 9169 11.28 c Delfos 9169 11.72 b
Auburn 56 10.63 d Pope 10.69 c
Pope 10.37 e Auburn 56 10.53 cd
Stoneville 7A 10.25 ef Stoneville 213 10.34 cde
Stoneville 213 10.00 fg Deltapine 45A 10.31 de
Deltapine 45A 10.00 fg Stoneville 7A 10.28 de
Coker 201 9.91 g Coker 201 10.09 e
Deltapine Smooth Leaf 8.69 h Deltapine Smooth Leaf 8.56 f
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The variety, Coker 201, behaved somewhat strangely. In both 
years of testing it had moderate boll size, but it produced very 
small seed. With its small seed, it must have attained its moderate 
boll size by producing well in some other trait - possibly lint percent.
Effect of Varieties on Lint Index
The performance of the varieties with respect to lint index is 
shown in Table 27 for the crop years of 1966 and 1967.
In both years of testing, the lint index of Empire WR61 was 
numerically higher by a considerable margin than any of the other 
varieties tested. Two varieties fell into the medium-high group.
They were Pope and Rex Smooth Leaf. These varieties were not signi­
ficantly different in lint index in either year, and only small 
numerical differences were present.
The four varieties, Deltapine 45A, Stoneville 213, Stoneville 7A 
and Coker 201, comprised a group of varieties that produced a medium- 
low lint index. None of these varieties differed significantly from 
each other either year. In addition, numerical differences between 
them were small. Deltapine Smooth Leaf, Auburn 56, and Delfos 9169 
made up the group that produced the smallest lint index. Delfos 9169 
was somewhat variable in its performance between years while Deltapine 
Smooth Leaf and Auburn 56 each had a low lint index both years.
Lint index is the result of the interaction between two traits-- 
seed size and the density of the fiber on the seed. The response of 
a variety to these two traits determines the lint index it will have. 
Examples follow. The density of the fiber on seed of the variety 
Pope was apparently fairly high since, even though it had a medium
85
Table 27. Lint index by varieties for the years 1966 and 1967 as an 
average of all plant spacings.
1966 1967
Variety Lint :index Variety Lint index
Empire WR61 6.74 a Empire WR61 7.45 a
Pope 6.26 b Pope 7.18 a
Rex Smooth Leaf 6.15 be Rex Smooth Leaf 7.17 a
Deltapine 45A 6.02 cd Coker 201 6.80 b
Stoneville 213 5.95 cde Deltapine 45A 6.70 b
Stoneville 7A 5.91 de Delfos 9169 6.69 b
Coker 201 5.89 def Stoneville 7A 6.60 b
Deltapine Smooth Leaf 5.78 ef Stoneville 213 6.52 b
Auburn 56 5.75 ef Auburn 56 6.23 c
Delfos 9169 5.71 f Deltapine Smooth Leaf 5.60 d
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seed index both years, the lint index was second only to that of 
Empire WR61 which also had the largest seed index. The variety 
Auburn 56 appeared to fit on the other end of the scale. While 
the seed index of this variety was in the medium range both years 
in relation to the other varieties tested, its lint index was next 
to the lowest both years. This indicates a lower density of fiber 
per seed.
These data indicate that, in addition to lint index being a 
trait with a high degree of heritability, it is influenced to some 
extent by seed index. These two factors, the size of the seed and 
the density with which the fiber is produced on the seed, combine to 
determine the lint index.
Effect of Varieties on Lint Percent
The results obtained in the crop years of 1966 and 1967 for 
lint percent of each variety are shown in Table 28.
Four groups of varieties present themselves when the lint percent 
data for both years of testing are examined. Deltapine Smooth Leaf, 
Deltapine 45A, Pope and Coker 201 had the highest numerical lint per­
cent in each year. Numerical differences between these varieties were 
relatively small. Stoneville 213 and Stoneville 7A were medium high 
in lint percent in both years with only small differences occurring 
between them each year.
Empire WR61, Auburn 56 and Rex Smooth Leaf made up the group of 
varieties that produced a medium-low lint percent in both years. None 
of these varieties differed significantly either year. Delfos 9169
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Table 28. Lint percent by varieties for the years 1966 and 1967 as an 
average of all plant spacings.
1966 1967
Variety Lint % Variety Lint %
Deltapine Smooth Leaf 39.41 a Coker 201 40.03 a
Deltapine 45A 37.27 b Pope 37.97 a
Pope 37.26 b Deltapine 45A 39.16 b
Coker 201 37.01 b Deltapine Smooth Leaf 39.14 b
Stoneville 213 36.96 b Stoneville 7A 38.93 b
Stoneville 7A 36.35 c Stoneville 213 — 38.47 b
Empire WR61 35.08 d Empire WR61 37.61 c
Auburn 56 34.84 d Rex Smooth Leaf 37.33 c
Rex Smooth Leaf 34.50 d Auburn 56 36.94 c
Delfos 9169 33.39 e Delfos 9169 36.07 d
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was in a group to itself with respect to lint percent. In addition to 
it being, significantly lower in lint percent than any other variety, 
its numerical values were considerably smaller also.
The five varieties that produced the highest yields of lint 
cotton per acre in both years, Deltapine Smooth Leaf, Deltapine 45A, 
Stoneville 7A, Stoneville 213 and Coker 201, were among the six varie­
ties that had the highest lint percentages. All of these varieties 
except Coker 201 produced the smallest bolls of any of those tested.
The variety Pope, which produced one of the highest lint percentages, 
failed to yield as well because it produced a low number of average 
sized bolls per acre.
Auburn 56 yielded slightly below average for the varieties 
tested even though it produced bolls of average size and number. The 
low lint index and the average sized seed this variety produced 
resulted in a low lint per cent which contributed to the low yield.
The varieties Empire WR61, Rex Smooth Leaf and Delfos 9169 
produced yields of lint cotton that were in the lower half of the 
varieties tested in both years. These three varieties produced the 
largest bolls, the lowest number of bolls per acre except for Pope in 
1966 and were among the four lowest varieties with respect to lint per­
cent .
The cause of the relationship between lint percent and yield is 
uncertain. Except for the variety Pope, which was high in lint percent 
but low in yield, the varieties that were high in lint percent were 
also high in yield. These varieties may have tended to be high in 
yield due to selection that has been practiced in cotton breeding for
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both high lint percent and high yield. The influence that selection 
for high lint percent alone has had on high yield is unknown.
These data indicate the following concerning the yield com­
ponents that were examined. Varieties that produce the best yield 
of lint cotton per acre tend to be varieties that produce small bolls, 
a high number of bolls per acre and a high lint percent. These varie­
ties also tend to produce seed that are below average in size and to 
have a variable lint index. Conversely, varieties that produce large 
bolls, large seed, a low number of bolls per acre, a low lint percent 
and have a variable lint index tend to produce a low yield of lint 
cotton per acre.
Effect of Varieties on 2.5% Span Length
Table 29 contains the data for 2.5% span length for each variety 
that was obtained from the 1966 and 1967 crops.
In both years of testing the 2.5% span length of Delfos 9169 was 
significantly larger than that of any other variety. In addition its 
numerical value was noticeably larger also. Apparently this variety 
produced fiber that was slightly longer than that produced by any 
other variety in either year.
For a group of eight varieties, only .05 of an inch separated 
their 2.5% span length value either year. They were Stoneville 7A, 
Deltapine Smooth Leaf, Coker 201, Rex Smooth Leaf, Stoneville 213, 
Deltapine 45A, Empire WR61 and Auburn 56. This small difference should 
not be enough to be of any practical value in determining which variety 
produced the longest fiber.
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Table 29. 2.5% span length by varieties for the years 1966 and 1967
as an average of all plant spacings.
1966 1967
Variety
2.5%. span 
length Variety
2.5% span 
length
Delfos 9169 1.16 a Delfos 9169 1.13 a
Stoneville 7A 1.11 b Deltapine Smooth Leaf 1.09 b
Deltapine Smooth Leaf 1.11 b Rex Smooth Leaf 1.09 b
Coker 201 1.09 be Stoneville 7A 1.08 be
Rex Smooth Leaf 1.08 cd Empire WR61 1.08 be
Stoneville 213 1.08 cd Coker 201 1.07 cd
Deltapine 45A 1.08 cd Stoneville 213 1.06 d
Empire WR61 1.07 cd Deltapine 45A 1.06 d
Auburn 56 1.06 d Auburn 56 1.04 e
Pope 1.01 e Pope 1.01 f
91
Pope was both significantly and numerically lower than any other 
variety in its 2.5% span length value. Apparently this variety pro­
duced the shortest fiber of any variety tested.
The data indicates that there was a tendency for the length of 
fiber to be rather consistent for each year. However, it was somewhat 
variable between years, and was slightly shorter in 1967 than in 1966. 
Environmental differences between seasons may have influenced this.
Effect of Varieties on Length Uniformity Ratio
The performance of varieties in relation to their length uni­
formity ratio for 1966 and 1967 is shown in Table 30.
Examination of the data in Table 30 shows that practically no 
uniformity existed between years for varieties for the length uniformity 
ratio. The exception was that the length uniformity ratio of the varie­
ties Pope and Delfos 9169 were the lowest both years, and were not 
significantly different from each other either year.
The length uniformity ratio is the ratio that the 2.5% span 
length reading is of the 50% span length reading. Therefore, a variety 
that had a high 2.5% span length reading such as Delfos 9169, and an 
average 50% span length would be expected to have a low length uni­
formity ratio. This was the case with the variety Delfos 9169. The 
variety Pope, however, had the lowest 2.5% span length reading both 
years of any variety tested and one of the lowest length uniformity 
ratios. For the variety to have fallen so low in its length uniformity 
ratio, it would have been necessary for its 50%.span length reading 
to be lower than average.
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Table 30. Length uniformity ratio by varieties for the years 1966 and 
1967 as an average of all plant spacings.
1966 1967
Length unifor­ Length unifor­
Variety mity ratio Variety mity ratio
Deltapine 45A 49.41 a Auburn 56 47.43 a
Stoneville 213 48.88 a Deltapine 45A 47.29 a
Auburn 56 48.03 b Coker 201 47.28 a
Empire WR61 48.01 b Stoneville 7A 46.97 a
Coker 201 47.64 b Stoneville 213 46.72 ab
Rex Smooth Leaf 47.49 b Deltapine Smooth Leaf 46.50 abc
Stoneville 7A 47.48 b Empire WR61 45.78 bed
Deltapine Smooth Leaf 47.13 b Rex Smooth Leaf 45.49 cd
Delfos 9169 46.06 c Pope • 44.98 de
Pope 45.83 c Delfos 9169 44.30 e
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Effect of Varieties on Fiber Elongation
The fiber elongation values for varieties are presented in 
Table 31 for the crop years of 1966 and 1967.
Deltapine Smooth Leaf had the highest numerical fiber elongation 
in both years. Except for Auburn 56 in 1966, it was significantly 
higher than any other variety in either year. The medium-high group 
was made up of Auburn 56, Delfos 9169, Stoneville 213 and Deltapine 45A. 
These varieties did not differ significantly from each other in either 
year of testing. Except for Deltapine Smooth Leaf, their fiber elonga­
tion values were significantly higher than they were for any other 
variety.
The two varieties that produced fiber that gave medium elonga­
tion values were Coker 201 and Rex Smooth Leaf. While they were signi­
ficantly lower than the medium-high group, their numerical values were 
appreciably higher than the three lowest varieties. Empire WR61 and 
Stoneville 7A made up the medium-low group. Pope fell into a group 
by itself. It had the lowest numerical fiber elongation value in both 
years. In 1967 it was both significantly lower, and much lower 
numerically than any other variety.
There was a tendency for the varieties to show relatively good 
agreement in rank each year for fiber elongation.
Effect of Varieties on Fiber Strength
Results for 1966 and 1967 for fiber strength are presented in 
Table 32 for each variety.
The varieties can be divided into three groups in regard to fiber 
strength. Stoneville 7A, Deltapine Smooth Leaf, Deltapine 45A and Pope
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Table 31. Fiber elongation by varieties for the years 1966 and 1967 
as an average of all plant spacings.
1966 1967
Variety Elongation Variety Elongation
Deltapine Smooth Leaf 10.44 a Deltapine Smooth Leaf 10.20 a
Auburn 56 9.71 ab Auburn 56 9.15 b
Delfos 9169 9.10 be Deltapine 45A 9.07 b
Stoneville 213 9.03 be Stoneville 213 8.91 b
Deltapine 45A 8.85 be Delfos 9169 8.91 b
Coker 201 8.10 cd Rex Smooth Leaf 7.94 c
Rex Smooth Leaf 7.73 de Coker 201 7.82 c
Empire WR61 7.44 de Stoneville 7A 7.61 c
Stoneville 7A 6.85 e Empire WR61 7.23 d
Pope 6.74 e Pope 6.35 e
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Table 32. Fiber strength by varieties for the years 1966 and 1967 as 
an average of all plant spacings.
1966 1967
Variety
Fiber
strength Variety
Fiber
strength
Stoneville 7A 19.41 a Deltapine 45A 18.35 a
Deltapine Smooth Leaf 19.39 a Stoneville 7A 17.83 ab
Deltapine 45A 18.91 a Pope 17.79 ab
Pope 18.90 a Coker 201 ' 17.58 be
Stoneville 213 18.27 b Deltapine Smooth Leaf 17.56 be
Empire WR61 18.24 b Stoneville 213 17.25 bed
Coker 201 18.00 b Auburn 56 17.02 cd
Rex Smooth Leaf 17.79 b Empire WR61 16.68 de
Delfos 9169 17.71 b Delfos 9169 16.63 de
Auburn 56 17.69 b Rex Smooth Leaf 16.27 e
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made up the first group when the strength values from both years of 
testing were considered. Stoneville 213 and Coker 201 comprised the 
group with medium fiber strength. Coker 201 was somewhat variable 
between years in fiber strength. Its position in 1967 in relation to 
the other varieties was higher than it was in 1966.
Empire WR61, Rex Smooth Leaf, Delfos 9169 and Auburn 56 made up 
the group with the lowest fiber strength. The relative position of 
Empire WR61 to the rest of the varieties in 1966 was higher than it 
was in 1967. —
The differences in fiber strength between groups of varieties were 
relatively small in both years. The lower fiber strength values 
obtained in 1967 may have been partially caused by differences in environ­
mental conditions between years. The fiber strength of the varieties in 
1967 appeared to be lower than is commonly found for these varieties in 
Louisiana.
Effect of Varieties on Fiber Fineness
Fiber fineness values for varieties are shown in Table 33 for 
the crop years of 1966 and 1967.
The four varieties that had the highest fiber fineness values and 
therefore produced the coarsest fiber in both years were Stoneville 
213, Stoneville 7A, Deltapine 45A and Coker 201. Only small numerical 
differences separated the fineness values of these varieties either 
year, and except for Coker 201 in 1966 they did not differ significantly. 
The medium-high group was made up of Auburn 56 and Deltapine Smooth 
Leaf. These varieties did not differ significantly in either year.
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Table 33. Fiber fineness by varieties for the years 1966 and 1967 as 
an average of all plant spacings.
1966 1967
Variety
Fiber
fineness Variety
Fiber
fineness
Stoneville 213 4.66 a Stoneville 213 4.61 a
Stoneville 7A 4.65 a Stoneville 7A 4.58 a
Deltapine 45A 4.64 a Coker 201 4.43 ab
Coker 201 4.38 b Deltapine 45A 4.43 ab
Auburn 56 4.37 b Auburn 56 4.25 be
Deltapine Smooth Leaf 4.36 b Pope 4.15 bed
Rex Smooth Leaf 4.61 c Deltapine Smooth Leaf 4.10 cde
Pope 4.13 c Delfos 9169 4.00 cde
Delfos 9169 4.07 cd Rex Smooth Leaf 3.92 de
Empire WR61 3.95 d Empire WR61 3.81 e
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Varieties with medium-low fiber fineness were Rex Smooth Leaf, 
Pope and Delfos 9169. The fineness values of these varieties were 
not significantly different in either year, and numerical differences 
were small. Empire WR61 produced the fiber with the lowest numerical 
fineness value in both years of testing. In addition, it was signi­
ficantly lower than most varieties both years.
Four of the five varieties that produced the highest yields of
°r
lint cotton during both years of testing had the highest fiber fine­
ness values both years. These were Stoneville 213, Stoneville 7A, 
Deltapine 45A and Coker 201. All of these varieties were among the 
five varieties that produced the smallest sized bolls, the largest 
number of bolls per acre, the smallest seed and the highest lint 
percent. Three of the four varieties that had the lowest fiber fiiae- 
ness readings both years were Rex Smooth Leaf, Delfos 9169 and 
Empire WR61. These three varieties produced the largest sized seed, 
were among the four varieties that had the lowest number of bolls per 
acre and the lowest lint per cent, and were among the five varieties 
that produced the lowest yield of lint cotton per acre of any of the 
varieties tested.
Most of the varieties used in these studies were developed 
before much attention was given to fiber fineness as an important 
component of fiber quality. As the varieties were selected and 
developed for high yield, the fineness of the fiber probably received 
only slight consideration. However, the fact that in these tests the 
higher yielding varieties produced the coarsest fiber suggests that 
high yield and coarse fiber are related traits.
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Effect of Varieties on Plant Lodging
Data for varieties on plant lodging for 1966 and 1967 are given 
in Table 34.
Deltapine Smooth Leaf was variable in its performance between 
years in relation to plant lodging and therefore is hard to classify.
In 1966 it had the fourth highest lodging index of the 10 varieties.
In 1967 it had the lowest lodging index of any of the varieties. It 
was not one of the most susceptible varieties to lodging. Delfos 9169 
and Coker 201 were both low in their lodging index in both years. 
Apparently these varieties can be depended on to withstand lodging 
well. Auburn 56 and Stoneville 7A had medium-low lodging indexes 
with Auburn 56 being somewhat variable in its performance, but neither 
variety differing significantly either year.
Rex Smooth Leaf, Deltapine 45A, Empire WR61 and Stoneville 213 
all had a moderately high lodging index when both years are considered. 
Pope apparently lodged more than any other variety. It had the highest 
numerical index in both years, and except for Empire WR61 and Deltapine 
45A in 1967, was significantly higher than any other variety each year.
Effect of Varieties on Earliness
.Earliness data for varieties for 1966 are shown in Table 35. No 
significant difference in earliness existed between Deltapine 45A,
Empire WR61, Stoneville 213, Coker 201, Deltapine Smooth Leaf and Pope 
in 1966. Auburn 56 and Delfos 9169 were significantly later in maturity 
than any of the other varieties tested.
It does not appear that the varieties that produced the finer 
fibers did so because of late maturity. Empire WR61, which had the
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Table .34. Plant lodging index by varieties for the year 1966 and
1967 as an average of all plant spacings. (0 = no plants 
lodged, 10 = all plants lodged.)
1966 1967
Variety Lodging index Variety Lodging index
Pope 7.19 a Pope 5.50 a
Rex Smooth Leaf 5.50 b Empire WR61 4.56 ab
Deltapine 45A 5.19 b Deltapine 45A 4.06 abc
Deltapine Smooth Leaf 4.19 c Auburn 56 3.81 bed
Empire VIR61 4.13 c Rex Smooth Leaf 3.56 bed
Stoneville 213 3.88 cd Stoneville 7A 3.38 bed
Stoneville 7A 3.25 de Stoneville 213 3.06 bed
Auburn 56 • - 2.56 ef . Coker 201 2.88 cd
Coker 201 2.44 f Delfos 9169 2.88 cd
Delfos 9169 2.38 f Deltapine Smooth Leaf 2.31 d
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Table 35. Earliness by varieties for the year 
the percentage of the crop that was 
first picking.
1966 as measured by 
harvested at the
1966
Variety Earliness
Deltapine 45A 75.11 a
Empire WR61 72.53 ab
Stoneville 213 72.53 ab
Coker 201 72.12 ab
Deltapine Smooth Leaf 72.10 ab
Pope 72.02 ab
Rex Smooth Leaf 70.58 b
Stoneville 7A 68.86 b
Auburn 56 64.92 c
Delfos 9169 61.78 c
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finest fiber fineness value in 1966, was one of the earliest of any 
of the varieties. Fiber fineness in the case of this variety was 
not caused by immaturity as a result of the fruit's ripening late in 
the season. On the other hand, one of the coarser fibered varieties, 
Stoneville 7A, was significantly later than Empire VIR61.
Effect of Varieties on Plant Height
The varieties used to measure certain growth habits of cotton 
were Coker 201, Stoneville 213, Deltapine 45A and Deltapine Smooth 
Leaf. The data for plant height for these varieties is presented in 
Table 36. In 1966, Coker 201 was significantly taller than any of the 
other three varieties, none of which were significantly different from 
each other. Plants of Coker 201 were noted throughout the 1966 season 
as being more vigorous than those of the other varieties. Apparently, 
the seed of this variety were more vigorous than those of the other 
varieties. Differences between varieties in plant height for the 1967 
crop year were not significant. None of the varieties fell in the 
same position in relation to the other varieties both years.
Effect of Varieties on Length of the Lowest Fruiting Branch
Data on the length of the lowest fruiting branch for four varie­
ties is presented in Table 37 for 1966 and 1967. In 1966 the lowest 
fruiting branch of Coker 201 was significantly longer than that of any 
other variety measured. The high degree of plant vigor noted through­
out the season with this variety may have contributed to its lowest 
fruiting branch being longer. The lowest fruiting branch of Deltapine 
45A was significantly shorter than any other variety measured. The
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Table 36. Plant height by varieties for the years 1966 and 1967 as 
an average of all plant spacings.
1966 1967
Variety
Plant height 
(inches)
Plant height 
Variety (inches)
Coker 201 53.65 a Stoneville 213 61.69
Stoneville 213 50.59 b Deltapine Smooth Leaf 61.41
Deltapine 45A 50.39 b Coker 201 59.40
Deltapine Smooth Leaf 50.18 b Deltapine 45A 56.88
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Table 37. Length of the lowest fruiting branch by varieties for the 
years 1966 and 1967 as an average of all plant spacings.
1966 1967
Variety
Length of lowest 
fruiting branch 
(inches) Variety
Length of lowest 
fruiting branch 
(inches)
Colcer 201 13.01 a Stoneville 213 17.24
Deltapine 
Smooth Leaf 11.15 b Coker 201 16.77
Stoneville 213 10.78 b Deltapine 45A 16.38
Deltapine 45A 9.64 c Deltapine 
Smooth I.eaf 15.27
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lowest fruiting brandies of Deltapine Smooth Leaf and Stoneville 213, 
while not different from each other, were significantly shorter than 
Coker 201 and significantly longer than Deltapine 45A. Differences 
between varieties in the length of the lowest fruiting branch were 
non-significant for the 1967 crop.
Effect of Varieties on Height to the First Fruiting Branch
Measurements of the height to the first fruiting branch from the 
ground for 1966 and 1967 are given in Table 38. In 1966, only 
Deltapine Smooth Leaf set its first fruiting branch significantly 
closer to the ground than any of the other varieties, none of which 
differed significantly. No significant differences existed between 
varieties in the height to the first fruiting branch in 1967. In 1967 
all varieties set their lowest fruiting branch approximately 6 to 8 
inches lower than they did in 1966. Apparently, differences in the 
growing conditions between the two seasons caused this to occur.
Effect of Varieties on the Height of the First Boll from the Ground 
Data for four varieties for 1966 and 1967 on the height of the 
first boll from the ground are given in Table 39. No significant 
differences were measured between Coker 201 and Stoneville 213 in the 
height of the first boll from the ground in the 1966 crop. Also, 
Stoneville 213, Deltapine 45A and Deltapine Smooth Leaf did not differ 
significantly in this trait in 1966. In 1967 none of the differences 
in the height of the first boll from the ground were significant.
Environmental conditions during the season in which cotton varie­
ties are grown, and possibly the vigor of the seed used, appear to
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Table 38. Height to the first fruiting branch by varieties for the 
years 1966 and 1967 as an average of all plant spacings.
1966 1967
Variety
Height to first 
fruiting branch 
(inches) Variety
Height to first 
fruiting branch 
(inches)
Coker 201 18.31 a Stoneville 213 11.16
Deltapine 45A 18.19 a Coker 201 10.48
Stoneville 213 17.99 a Deltapine
Smooth Leaf 10.31
Deltapine
Smooth Leaf 16.24 b Deltapine 45A 9.07
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Table 39. Height of the first boll from the ground by varieties for
the years 1966 and 1967 as an average of all plant spacings.
1966 1967
Height of Height of
first boll first boll
from ground from ground
Variety- Cinches) Variety (inches)
Coker 201 13.86 a Stoneville 213 12.84
Stoneville 213 12.54 ab Deltapine Smooth
Leaf 12.42
Deltapine 45A 12.39 b
Deltapine 45A 11.85
Deltapine Smooth
Leaf 11.77 b Coker 201 11.46
exert considerable influence on the way in which specific varieties 
develop When they are compared with other varieties. In 1966,
Coker 201 had the largest measurements for each of the four plant 
characters considered in this study. In 1967, though not significantly 
larger in any trait, Stoneville 213 had the largest measurements for 
each of the characters of any variety measured.
SUMMARY AND CONCLUSIONS
The effects of four plant spacings on varieties, yield, certain 
yield components and fiber properties and selected growth habits of 
cotton were studied for two years. The plant spacings used were one 
plant per foot (12,446 plants per acre), three plants per foot 
(37,338 plants per acre), six plants per foot (74,676 plants per 
acre) and twelve plants per foot (149,352 plants per acre). The 
varieties used were Stoneville 7A, Stoneville 213, Deltapine Smooth 
Leaf, Deltapine 45A, Coker 201, Rex Smooth Leaf, Auburn 56, Pope, 
Delfos 9169 and Empire WR61.
Interactions between plant spacings and varieties were non­
significant both years for yield of lint cotton per acre. Thus, 
cotton varieties, when tested under a wide range of plant populations, 
will have about the same differences in yield between plant spacings. 
There will be no advantage to or reason for testing one variety of 
Upland cotton for yield at a plant population that is different from . 
that used for other varieties.
Even though no significant differences were found in the yield 
of either seed cotton or lint cotton at the plant spacings of 1 and 3 
plants per foot, because of the consistent difference in yield that 
was obtained in both years of testing, the spacing of 1 plant per foot 
probably produced the highest, yields.
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Plant spacings of 6 and 12 plants per foot reduced the yield of 
both seed cotton and lint cotton significantly. Associated with the 
lower yields obtained with each increase in plant population was the 
production of both smaller bolls and fewer bolls per acre.
In addition, lower numerical values for seed index, lint index 
and lint percent were generally obtained with each increase in plant 
population from the thinnest one used.
Significant differences between plant spacings occurred in only 
one year for 2.5% span length, length uniformity ratio and fiber 
elongation. During the year that significant differences occurred, 
consistently lower numerical values were measured for the first two 
traits as the plant population increased. Fiber elongation increased 
to 6 plants per foot, then decreased at the 12 plants per foot spacing.
In both years of testing, fiber strength was reduced signifi­
cantly with high plant population. Numerical fiber strength values 
decreased regularly and consistently es the plant population increased 
from the thinnest population used. In both years, the fiber strength 
for the thickest spacing of 12 plants per foot was significantly lower 
than that of any other spacing.
High plant populations increased plant lodging. Both the 6 and 
12 plants per foot spacings lodged significantly more in 1967 while 
only the thickest spacing lodged significantly more than any other 
in 1966.
Thinner spacings promoted earliness. No significant difference 
occurred between the spacings of one and three plants per foot, or
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between the spacings of 6 and 12 plants per foot, but the spacings of 
1 and 3 plants per foot were significantly earlier.
Plant height was not significantly affected by spacings in 
either year. Except for the spacings of 6 and 12 plants per foot 
in 1967 where no real differences were measured, the length of the 
lowest fruiting branch became significantly shorter, and the height 
of the first fruiting branch from the ground became significantly 
greater with each increase in plant population. Each increase in 
plant population resulted in a significant increase in the height of 
the first boll from the ground.
High plant populations increased boll rot in 1966. The percent 
boll rot in the spacing of 12 plants per foot was significantly 
higher than it was in any other spacing studied. Consistent increases 
in boll rot percent occurred with each increase in plant population 
from the thinnest one used.
Harvesting efficiency was lowered significantly in 1966 with 
the thinnest spacing used of 1 plant per foot. No real differences 
occurred between the spacings of 3, 6 and 12 plants per foot.
The plant spacing of 1 plant per foot probably produced the 
highest yield of any spacing studied. The quality of the fiber pro­
duced at this spacing was as high as that produced at any of the 
spacings. However, this spacing permitted certain growth habits to 
occur that are not generally considered desirable from the standpoint 
of mechanical harvesting; namely, the development of long fruiting 
branches and vegetative limbs.
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The plant spacing of three plants per foot also produced 
high yields and high quality fiber. The growth habits of plants 
in this spacing were such that high mechanical harvesting efficiency 
could be expected. Neither boll rot nor plant lodging were exces­
sive.
Where the plant population was six plants per foot, slight to 
moderate reductions in yield and certain fiber properties occurred. 
Boll rot and plant lodging became more of a problem. Maturity was 
delayed.
No advantages were associated with a plant population of 12 
plants per foot. Cotto.n grown at this spacing yielded less, pro­
duced a much lower quality fiber, was later, lodged more and had 
more boll rot than the other spacings.
The cotton varieties tested fell into distinct groups in rela­
tion to their yield and yield components. The yield component, 
number of bolls per acre, was the most important in determining 
yield. Generally the varieties that produced small bolls, a large 
number of bolls per acre, small seed, coarse fiber and a high lint 
percent proved to be the highest yielders. Taken as a group, these 
varieties were Stoneville 7A, Stoneville 213, Deltapine 45A,
Deltapine Smooth Leaf and Coker 201. The lower yielding varieties 
tended to produce large bolls, large seed, a low number of bolls per 
acre, a low lint percent and fine fiber. This group was made up of 
Auburn 56, Pope, Rex Smooth Leaf, Empire WR61 and Delfos 9169.
In both years of testing Delfos 9169 produced a significantly 
higher, and Pope produced a significantly lower 2.5% span length than
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any other variety. There was practically no difference in the 2.5% 
span length between the other eight varieties tested in either year.
Almost no uniformity existed between varieties for length uni­
formity ratio in either year except that Pope and Delfos 9169 were the 
lowest both years and were not significantly different.
The varieties tended to show relatively good agreement in rank 
each year for fiber elongation. Deltapine Smooth Leaf was numeri­
cally the highest and Pope numerically the lowest in both years.
There was fairly good agreement of the varieties between years 
for fiber strength. None of the varieties produced fiber of out­
standingly high strength. Belov? average fiber strength values were 
measured in 1967, apparently the result of environmental effects.
Plants of the variety Pope lodged more than any other variety, 
although considerable lodging occurred with Rex Smooth Leaf and 
Deltapine 45A in 1966 and Empire WR61 and Deltapine 45A in 1967.
Low lodging indexes were recorded both years for Coker 201 and 
Delfos 9169.
Auburn 56 and Delfos 9169 were significantly later in maturity 
in 1966 than any of the other varieties. Small differences were 
recorded for most of the varieties in the percent of the crop 
harvested at the first picking.
Environmental conditions apparently influenced the growth 
habits of different varieties. Of the four varieties measured,
Coker 201 developed the largest plant and plant parts measured in 
1966. In 1967, though not significantly different, Stoneville 213 
had the largest numerical values for the traits measured.
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